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Tlie prodttctioa of sulpliuric acid and a proi>osed new method of mainu- 
facture, W. H. Waggaman (Cr. S. Dept Agr. Bui. 28S (1915), pp. 89, fig. i),— 
The first pages of this bulletin deal with a general consideration of the manu- 
facture of sulphuric acid, statistical data and discussions of the principles of the 
two general methods of manufacture — ^the contact process and the lead-chamber 
process— being given. A critical discussion is given of a number of modifica- 
tions of the chamber process which have been employed more or less successfully 
to secure a thorough mixing of the gases involved in the reaction and for con- 
trolling their temperature, these two conditions being essential for the efficient 
operation of a plant. 

The author describes a new modification of the chamber process for the manu- 
facture of sulphuric acid. This modified method is designed to secure a complete 
mixture of the gases and control of the temperature without the use of excessive 
and complicated apparatus. It is stated that while the method has been tried out 
only in the laboratory, the results obtained indicate that it would probably be 
successful if worked on a factory scale. 

** This method is based on the fact that if a mixture of warm gases is drawn 
downward through a special fine their resistance to the downward pull, together 
with the constant change of their course, will tend to mix them very intimately, 
and unless the internal diameter of the flue is too great there will be practically 
no zones of inactivity in the apparatus. Moreover, the constant impinging of 
the gases on the walls of the spiral flue, which can be cooled either by air or 
water, makes it practicable to maintain the gases at a temperature most favor- 
able for the efficient yield of sulphuric acid." 

The process was carried out in the laboratory as follows: The steam, 
sulphur dioxid, and oxide of nitrogen were given a preliminary mixing by being 
passed through a 200 cc* test tube c^iitaining a small amount of water heated 
to boiling. The mixed gases were then drawn into the lead spiral, which takes 
the place of the lead chambers in the process as ordinarly carried out. Most 
of the sulphuric acid produced in the system was formed in the lead coil, which 
was heated to about 90® 0. The residual gases were then passed through ab- 
sorption bulbs containing strong nitric acid to absorb the sulphur dioxid which 
had escaped oxidation in the spiral. Full data are given regarding the quan- 
tities of sulphuric acid produced in th^e laboratory experiments. 

In considering the construction of a sulphuric-acid plant based on the appa- 
ratus described, the author states that the lead ^iral is intended to replace only 
the lead chambers and Intermediate towers and is not Intended to replace the 
Olover or Gay-Lussac towers. Application has been made for a public-serviee 
patent covering the process. 

The appendix of the publication contains a classification of brief abstracts of 
American patents on the manufacture of sulphuric acid. 

Hardened oils, F. MKrj.ANA (Am. OMm. Appt [iZome], 1 (19U), fiMO, 
pp. Cotton seed, soy bean, kapok seed, whale, and sperm oils were 

hydrogenated, nickel being used the catalyst, and the properties of the re* 
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Stilting products were compared with those of the original oils. The hy-i 
drogenated oils gave the respective color reactions for marine animal and seed'’ 
oils, although Halphen*s and Milleau’s reactions for cottonseed and hapok-seed 
oils In the hardened fats made therefrom gave negative results. Nickel was 
present in all of the products. 

The catalytic reduction of oleic acid and cotton-seed oil by means of 
hydrogen in presence of finely divided nickel, T. W. A. Shaw (Jour, ^oc.i 
VJienh Indus., SS (1914), 15, pp, 771-774, figs, g).— A digest of the data^ 

obtained by hydrogenating oleic acid 
and cottonseed oil at diminished and 
increased pressures. 

A new and improved form of Kjeldalil 
distillation apparatus, A. D. Hollies 
{Jour.Indiis.andBngin. Chem., 6 (1914), 
No. 12, pp. 1010-1012, figs. B; 7 (1915), 
No. 8, pp. 698, 694, fig. 1).—A descrip- 
tion of an apparatus and a modification 
thereof with which it is possible to make 
ten or more distillations at one time. 
The condensers are so arranged that 
each one is entirely separate and may be 
removed without disturbing the opera- 
tion of the othei'S. All gas and water 
taps are also separate. The modified ap-, 
paratus, which can be set up on a labo- 
ratory table of the usual height and stlli^ 
not be too high to be used by a person of 
small stature, is shown in figure 1, to- 
gether with a horizontal offset burner 
which may be used in connection with it. 

Notes on the colorimetric determi- 
nation of phosphorus in soil extracts,, 
0. E. BIicxab and E. A. Ganoleu (Jo nr. 
Indus, and Engin. €hem., 7 (1915), No. 7, p. From the results obtained 

with the Yeitch method (E. S. E„ 14, p, 833), as perfected by Schreiner unci 
Brown (E. S. E., 16, p. 533), “it would appear that if sufficient cure is given 
to the purity of reagents and to the measuring out of all reagents, determina-f 
tions of small amounts of phosphorus may ho made in soil extracts with 
considerable accuracy.” 

The determination of sulphates in soils, P, E. Bbown and E, H, KEnnoea 
(Jmn Indus, and Engin. Chem., 7 (1915), No. 8, pp. 686, 687).— The method 
described in this article is also fully explained in Eesearch Bulletin 18 of the 
lowia Experiment Station, noted on page 19 of this Issue* ^ 

A method for the titrametric estimation of phytin, W, XIetjunee and IL; 
Staolee (Biockem. Ztsohr., 64 (1914), No. 4-6, pp. 422-482).— acid in 
300 ec. of a solution of 0.6 per cent hydrochloric acid can be determined with, 
a 0.05 to 0.2 per cent ferric chlorid solution which also contains an equlvaleutl 
amount of 0.6 per cent hydrochloric acid, employing 0.03 per, cent ammoniun| 
sulphocyanid solution as an indicator. Eaclx milligram of iron is equivalent tc,^ 
1.19 mg. of phytin phosphorus. Titrations can be made in the presence of in-i 
organic phosphoric acid or phosphoric acM esters, since these are not, preclpl-^ 
tated by iron in an acid solution, provideil they ^re not in a peat wsess overj 
'phytin.: . ' r * 
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“Impfoved form of Kjeldahl appa- 
ratus, with ojBPset burner. 
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Bstimation of aldoses. — 1, The action of neutral sodium hypo-iodite, N. 
Bland and L, L. Iaoyd {Jour, Bog, Chem, Indus,, S3 {19U), X9, pp, 94s, 

949).— The action of sodium hypo-iodite upon formaldehyde was first studied. 
It was found satisfactory for estimating formaldehyde but not for paraformal- 
dehyde, The sugars studied were dextrose, levulose, sucrose, lactose, and mal- 
tose. Only sugars containing an aldehyde group reacted with neutral hypo-iodite. 
The results for dextrose varied from 96.4 to 99.T per cent, average 98.8; for 
lactose, 09.1 to 99.4, average 99.3; and maltose 99.9 to 101.8, average 100.2. 
Sucrose (pure and chemically pure) when hydrolyzed gave a higher result, in- 
creasing with the purity of the suero^se., 

Attempts are being made to apply the methods to the examination of starch 
and dextrin products employed for sizing purposes. 

The production of w-hydroxy-(r-methylfurfuraldeh 7 de from carbohydrates 
and its influence on the estimation of pentosans and methylpentosans, Mary 
Cunningham and 0. DoRiSii; {Biocheni, Jour., 8 {1914), ^ 0 , 4 , pp, 488-447 ), — 

“ «-Hydroxymethylfurfur aldehyde is formed by the action of dilute hydro- 
chloric acid on hexoses, starch, and the celluloses. Its amount varies from one 
to two per cent. Owing to its slow formation, it does not interfere with the 
accuracy of pentosan estimations made by the Krfiber phloroglucinol method, if, 
aniline acetate is used as the indicator. Its occurrence, however, renders pre-, 
viously made estimations of methylpentosan of doubtful value. It is probably 
toe unknown substance giving a precipitate with phloroglucinol referred to by 
previous workers, and its presence explains many of their observations.” 

Determination of rhamnose in the presence of other methylpentoses, B. 
TotoOek and B. POTAcilgiL {Bui. Boc, OUm. prance, 4- 13-16 {1914), Ho, 

13, pp, 634-639).— Rhamnose is converted into cyanhydrin by hydrocyanic acid, 
and cyanhydrin when hydrolyzed yields S-rhamuo-hexonic acid, which is oxi- 
dized with heat by nitric acid to mucic acid. On completion of oxidation the 
solution is evaporated to one-third of its volume on a water hath and allowed to 
stand for three days in the cold, the sides of the container being rubbed with a 
glass rod at intervals. The crystalline mucic acid obtained is washed with a 
little water, dried, and weighed, 45.5 parts of mucic acid representing 100 parts 
of anhydrous rhamnose. When other methylpentoses are present, for instance 
rhodeose, the mucic acid yielded is not so constant, but the method for this 
purpose 1$ considered satisfactory enough to estimate the molecular proportion 
of rhamnose present in hydrolyzable glucosids. 

On the determination of small quantities of hydrocyanic add, A. 
and 0. O. Johns {Jour, Anier, Chem. Boo., 37 {1913), Ho. 3, pp, 691-607).— In 
some work on cyanogenetic plants it was found necessary to have a method 
for estimating small quantities of hydrocyanic acid. The Prussian blue method, 
when modified, was found to meet the demands of the work when certain 
precautions are taken. 

** Before “concentrating the hydrocyanic acid solution, as in the case of a dis- 
tillate, tlie portion to be tested should contain a slight excess of free sodium 
hydroxid. We used 0.02 to 0.1 gm. This solution is then concentrated in a 
round-bottom flask of 200 cc, capacity by using a vacuum pump and condenser. 
The heat is supplied by immersing the flask in a water bath kept below 70®» To 
avoid any loss by spattering the flask is fitted to the condenser by means of an 
adapter such as is used in the Kjeldahl method for the determination of nitro- 
gen. We concentrate until less than 1 ce. of liquid remains in the flask. 

** From 0.2 to 0.5 cc. of 3 per cent freshly prepared ferrous sulphate solutlop 
and about 0.05 gm. of potassium fluorid are then added. The flask is eto«mst©d 
' at oiice by means of a water vacuum pump. The contents ,are 
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the Rask. After five to ten minutes the flask is detached from the pump and 
the mixture acidified with 30 per cent nitric acid. The blue color appears at 
once. Where only traces of hydrocyanic acid are present it is sometimes neces- 
sary to warm to about 50*" in a water bath before the color appears. The sus- 
pension is then diluted to a volume that would give a color density convenient 
to compare with a suspension of Prussian blue made from a known weight of 
potassium cyanid. 

“As a standard we used a suspension of Prussian blue made from 1 mg. of 
potassium cyanid. Such a suspension diluted to 25 cc. gave a color of con- 
venient density. Por comparison we used a Duboscq colorimetei*. 

“If the cyanid solution to be tested was sufficiently concentrated so that 
further evaporation was unnecessary, the test could be made in a test tube. We 
kept the air out by means of a stopper and rotated the tube only enough to mix 
the reagents, allowing the mixture to stand five to ten minutes before acidifying^ 
Much shaking must be avoided to prevent excessive oxidation of the ferrou^ 
hydroxid. . • . 

“The maximum quantity of Prussian blue can be obtained from a cyanic 
only when the volume of the solution to be tested is sufficiently small, as ha| 
been indicated by Berl and Delpy and by Lander and Walden. In the test for 
a cyanid it is better to acidify with nitric or sulphuric acid than with hydro- 
chloric, since an excess of the latter tends to produce a green color. Any con- 
siderable excess of ferric salts should be avoided in testing for a cyanid. 
Application of heat is not necessary in testing for a cyanid by the method ^ 
described. The presence of certain salts, particularly potassium fluorid, in the * 
liquid to be tested, has proved to be of great advantage. The method furnishe^ 
a very delicate qualitative test for the presence of a cyanid. The method li 
suitable for the estimation of very small quantities of a cyanid in distillates.^ 
The test as described herein can be applied microchemically to sections 
cyanogenetie plants.” 

Examination of tomato pulp, W. D. Bigelow and P, P. PiTzojsjnALD (/owri 
Indm. and Mngin* €Mm., 7 No, 7, pp, 602-606 ), — ^Tomato pulp is pre| 

pared in large quantities for the manufacture of ketchup and pulp. While th^ 
greater part of the piilp placed on the market is made from whole tomatoes,! 
there are a number of plants that manufacture pulp from trimming stock ii| 
connection with the canning of tomatoes ; it accordingly becomes important to! 
be able to distinguish the two kinds of pulp by a laboratory examination. Asl 
the result of this investigation a basis was found whereby differentiation couhh , 
be accomplished. 

If the specific gravity or index of refraction of the filtrate prepared from the 
pulp of unknown origin and the percentage of solids in the pulp by drying do 
not agree with the relation between the determinations given In a table in- 
cluded in the text, it may be assumed that the sample under examination was 
not prepared from whole tomatoes, or that some other substance, such as salt, 
has been added. Moreover, trimming stock pulp rarely conforms to the rela- 
tions found in whole tomato pulp. For instance, the insoluble solids are usually 
higher and the acid lower. 

A description of the method used in the investigation is given. 

The judging of milk, 0. J. Kohinq and W. 0. Mooi^r, 3%. (€hem, Weehhlm 
It il9H), No, 24 , pp, 61B-460, flg$, 4).-— This discusses the variations in th^ 
milk constituents and physical characteristics as influenced by temperature, re 
movai of the animal from; tb® bam or pasture, change of feed, individual pecu 
llarities, estrum, milking personnel, thoroughness of milking, calving 

prinking water, , time flies, and,unknown causes! I 

, also demonstrates the value t^ts (fat» speoiflc #ayity/ total 
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fat-free dry substance, polarization, sediment, acidity, freezing point, cblorin, 
chlorid of calcium serum refraction, and nitrates) for determining the quality 
of milk. 

The differentiation of animal from plant fats, -with special reference to 
Welman’s reaction and the utility of Welman’s reagent for differentiating 
butter and margarin, Bibehaisn {ZtscJir, VeterinUrh.i 26 (IdlJi), ISfo, 4, pp. 

Welman’s test is not deemed satisfactory for distinguishing animal 
from plant fats. It can, however, be used for detecting margarin in butter. 
The method is much easier to conduct than the furfural or Eeichert-Meissl tests. 

Estimation of saccharose in frozen and thawed beets, E, Sauxabd (Compt 
Bend. Acad. Sci. [Paris], ISO (1915), No. 12, pp. 361-863; Jour. Agr. Prat, n. 
SOT., 28 (1915)^ No. 38^ pp. Beets which were frozen were found to 

contain one or more substances which could be hydrolyzed with hydrochloric 
acid at 69® 0., but not with invertase at 50 to 55®. 

The comparative study of different methods of inversion (Clerget, Herz- 
feld, modified Herzfeld, Andrlik, Pellet, Saillard, and Ogilvie), M. A. GiLn^T 
(Bui. Assoc. CUm. Suer, et Distill., SI (1914)i No. 12, pp. 992-1004) .—It was 
found that direct alkaline polarization by the Clerget and Herzfeld methods and 
acid inversion polarization do not give accurate results. This is due to the inter- 
ference of optically active substances which in all probability are amino acids. 
Acid direct polarization employing hydrochloric acid and urea will give accu- 
rate results with beet molasses, but the method is not deemed practical because 
it necessitates rapid working in order to prevent inversion of sucrose by the 
acid. Sulphurous acid, when employed according to the method suggested by 
Pellet and Ogilvie in 1912, will give identical results and with less trouble. 
The neutral double polarization proposed by Saillard is satisfactory but is difficult 
to conduct, and can not, therefore, be used in routine factory work. The in- 
vertase method of Ogilvie gives results which agree closely with those yielded 
with the Pellet and Andrlik modifications. The most accurate and practical 
method is deemed the Pellet procedure, which uses sulphurous acid in excess 
in making the direct polarization. 

Beductlon of copper oxid in alcohol vapor in reducing sugar determina^ 
tions and copper analysis, A. WnnnEBBtJBN (Jour. Indus, and Bngin. Chem., 7 
(1915), No. % pp. 610, 611). — ^The precipitate of suboxid of copper is collected 
in an alundum filtering crucible, using Spencer’s filtering funnel with suction 
and washing with hot water and alcohol. The crucible is then heated to redness 
to burn off organic matter, cooled until the redness just begins to disappear, 
and immersed in an atmosphere of alcohol vapor. The reduction to metallic 
copper is said to be almost instantaneous and complete, and the results obtained 
are identical with those by reduction in hydrogen, closely approximating the 
electrolytic method. 

Ether-soluble matter in the nitrogen-free extract of feedstuffs, J. B. 
PATHKCt (Jour. Indus, and Engin. Chem., 7 (1915), No. 7, pp. 613-615).— 
Previously noted from another source (E. S. R., 32, p. 709). 

The determination of lint in cotton-seed meal, B. N. Brackett (Jour. Indus, 
and Engin. Chem., 7 (1915), No. 7, pp, 611, 612). — ^The determination of lint 
in cotton-seed meal has been found impracticable by the methods heretofore 
proposed. What appeared to be a better procedure consists in dissolving the 
lint in zinc chlorid solution. 

METEOaOLOGY. 

Text-book of meteorology, J. von Hann and B. SfimNo (Lehrhmh der 
Meteorologlc. Leipsio: 0. E. TauchnUss, 1915, 8. rev. ed., pp. XlV+^f, pU. 2$, 
figs. lOB).— In this edition the plan followed in one of the earlier editions of 
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giving copious references to literature and full reviews of investigations has 
been adhered to. A very thorough revision bringing the book well up to date 
has been made, the associate author assisting in the work of general correction 
and contributing new chapters relating to temperature of the upper air, aerology, 
cloud forms, and atmospheric electricity. 

The practical utility of a world bureau of meteorology, W. M. Hays and 
H. H. Clayton (Symons" Met Mag., 49 (1914), 586, pp. i7d-i7S) .— The 

advantages of such a bureau are set forth. The first of these is “ to increase 
materially the value of the crop estimates of each country, and also of the 
world area estimates by taking account of the influences of meteorological hap- 
penings as soon after their occurrences as possible. The second is to unify and 
greatly improve the meteorological service of each country and of the entire 
world.” 

Climatic subdivisions of the Xlnited States, B, BeO. Wab» (But Amer,, 
deorg. Soc., 47 U915), Iffo. 9, pp. €12-586, figs. 5). — Various schemes of sub- ”^ 
division which have been proposed by others are noted and the essentials of 
such a scheme are defined. It is stated that climatic variations in the United 
States are meridional rather than latitudinal. It is held that the subdivisions ! 
adopted by the Weather Bureau of the U. S, Department of Agriculture in its ^ 
publications should be used unless there is some very good reason to the con- ; 
trary. 

Three great natural topographical and climatic subdivisions of the United ^ 
States are defined as follows: “(I) The eastern, embracing about one-half of i 
the whole area, extending from east of the Bocky Mountains to the Atlantic 
Ocean and Gulf of Mexico ; (2) the western mountain and plateau district ; and 
(3) the narrow Pacific slope.” ^ Five climatic subdivisions are described as 
follows : Eastern, Gulf, Plains, Plateau, and Pacific. 

Seasonal limits, F. J, Brodie (Symom" Met Mag., (1914) t 586, pp. 
182, jfS3).--The author maintains that the present designation of the seasons 
as comprising groups of seasons of three months each is unsatisfactory, and 
recommends as a substitute therefor ” periods bounded by weeks, assigning, 
moreover, a longer period to the summer and winter than to the spring and 
autumn.” 

On the occurrence of lunar periods in solar activity and the climate of 
the earth, O. Pettersson (Si^enska Bydrografi Biot Kom. Skrift, 5 119151, 
PP» 20, pi 1, figs, From the studies reported in detail in this article, the 
author concludes ” that our climate underlies an evolution with cyclical changes 
ruled by lunar periods. . . , This holds not only for the Scandinavian countries 
but ... for that part of Europe which underlies the influence of the Atlantic 
ocean. The oceanic circulation is the vehicle of the cosmic agents which rule 
our climate.” 

Data are presented to show that there is a connection between the sun-spot 
periods and variations in climate and weather, both phenomena being “catted 
by changes in the position of the moon’s and the earth’s orbit, the axes of these 
orbits periodically taking up symmetrical, i. e„ parallel, and asymmetrical, i. e., 
obliQue, positions relative to each other.” 

Distribution and variations in the mean air pressure over Europe, O, 
Fbeybe (Landw. Jahrb., 4*^ U614)i 5, pp. 789^1, figs. 16). — ^This subject 

is treated with reference to its bearing upon weather changes and weatheiH* 
predictions. , 

Deport on meteorological observatibns at Wisley, 1914, B. H. Curtis 
(Jmr. Boy. Mort, Soc., 41 (1^15), Wo. 1, pp. 14^* fi05. 4)r^The weather con- 
ditions of each month of the year summarised and comparisons made with 
the normal. 
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Taken as a whole, the year was a dry one, the rainfaU being below the 
normal amount in seven months of the twelve; but the closing month of the 

year was one of almost unparalleled wetness The year was also a warm one, 

anil the mean temperature exceeded the average in nine out of the twelve 
months, the relatively cool months being those of early summer.” 

A comparison of the temperature of the air with that of the soil at depths of 
1 ft. and 4 ft. showed that ** at the moderate depth of 1 ft. the soil retains right 
up to the close of the year much of the warmth it absoi'bs from the summer 
sunshine.” 

Composition of rainfall at Montevideo, 1900-1912, j. Schboeder (Hev, 
A$og. Rural Uruguay, U {1915), Fo. 7, pp. sai-591).— Chemical examinations 
of the rainfall at the Agronomic Institute of Montevideo (Sayago) for the 
whole of 1912 and for parts of 1908 and 1911 are reported. 

The total rainfall during 1912 was 1.504 meters (59.21 in.), supplying 
7.713 kg. of combined nitrogen per hectare (6.86 lbs. per acre) of which 3.68 kg, 
was ammoniacal nitrogen and 4.033 kg. was in the form of nitrites and 
nilfetes. The rainfall of 24 months represented by the ■whole of 1912 and 
parts of 1908 and 1911 contained 13.71 kg. of nitrogen per hectare, or 6.855 kg. 
annually. The amount of sodium ehlorld brought down by the rainfall of 
3912 was 87.9 kg. per hectare, and for the 24 months named 165 kg. 

The soot- and dust-fall of English towns and cities^, J. E. O. Kershaw 
{Ohem. Trade Jour., 51 {1B15), No, 148B, pp. S6S, flg», 2).— Observations on 
ihe soot- and dust-fall of twelve English towns and cities during periods vary- 
ing -^rom three to twelve months are reported. The average fall per month 
varied from 5,45 tons per sqnare mile for Malvern to 79.79 tons for Oldham. 

SOILS— ITIETILIZERS. 

Pike County soils, 0. G. Hopkins, J. G. Mosiee, E. Van Alstine, and E. W. 
Garrett (Illinois Sta. Soil Rpt 11 (1915), pp. iS, pU. 3, figs, 5). — ^Thxs is the 
eleventh of the Illinois county soil reports. 

Pike County lies in the southern part of the upper Illinois glaciation. The 
soils of the county are divided into three classes as follows: (1) Upland 
prairie soils rich in organic matter, (2) upland timber soils, including those 
areas upon which forests have grown for a sufficient length of time to change 
tlie character of the soil, and (3) swamp and bottom-land soils, Including 
both the old and the new flood plains along streams. The yellow silt loam 
hill land occupies nearly one-third of the county, wMle the three most ex- 
tensive upland timber soil types cover 60 per cent of the total area. “As a 
rule the variation among the different types of soil in Pike County with 
respect to their content of important plant food elements is not very marked, 
although the late bottom-land soils contain about twice as much nitrogen and 
phosphorus as the common upland timber soils. The most significant facts re- 
vealed . , . are the great abundance of potassium, the common lack of lime- 
stone, and the low content of nitrogen and phosphorus in the most extensive 
upland types.” Methods of treating the soils are discussed. 

Soil analyses (Agronomia {Puerto BertonCi, 5 (191S), No* 9^12, pp. 880- 
five predominating soil types of eastern and north-central Paraguay 
are described and average chemical and physical analyses reported. 

The predominating type is a deep, permeable, very fertile forest s<fll of 
volcanic origin, containing much oxid of iron. The type next in extent Sa a 
soil of less depth than the fiirst, which has a rocky subsoil and contains coi»- 
siderable fine sand, It contains more nitrogen than the predominating type and 
less pho^horic acid, potash, and lime. It also is said to be very potuctlm 
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The third type is a sandy sedimentary soil with, a rocky subsoil, and is char- 
acterized by a high content of fine sand and silica, considerable clay, and a 
high content of sesquiosids of iron. The fourth type is a very sandy soil, very 
permeable, and characterized by a high content of fine silica, a low clay content, 
little nitrogen, and much potash, and is fairly well stocked with humus, lime, 
and iron. The fifth type is a very fertile forest soil. It contains considerable 
sand and day and is fairly well supplied with the plant food constituents. 

Past and present soil investigations in IJTorway, K. 0. Bjoelykke 
Mitt. Boae%k.f 5 {1915), Ifo. 2, pp. 118-^126, flg. i).-— The history of soils investi- 
gations in Korway from the sixteenth century up to the present time is briefly 
described and the plan of present-day investigations is outlined. 

The white soils of the Bram and Beinhard forests in the colored sand- 
stone regions of the upper Weser Biver, K. Vogel von Falokenstein and G. 
VON Bombeeg (Intermt. Mitt Bodenh., 5 (1915), Vo. 2, pp. I't-lOl). — ^In con- 
tinuation of work previously noted (E. S. B., 31, p. 513) chemical, mechanical, 
and physical analyses of white soils are reported and discussed with reference 
to similar analyses of other miscellaneous related types, particularly the colored 
sandstone soils. 

The white soils were found to be relatively rich in plant food, especially 
magnesia, potash, and phosphoric acid, as compared with the bleached topsoil 
of colored sandstone soil and dune sand. The ratio of alumina and silica soluble 
in hydrochloric acid and carbonated water was 1 : 1.8 in white soil and 1 : 7 in 
colored sandstone soil. A comparison of white soil with so-called sticky sandy 
soils showed them to be of very similar origin and to be similar in that they 
both have no leached-out upper layer. 

The mechanical aualysesj according to the Schbne method, showed that the 
colored sandstone soils have a much higher content of the finest constituents 
than white soils, while the latter have a high dust content. A certain par- 
ralleiism was found to exist between the weathered alumina and the finest 
particles in both white soils and colored sandstone soils, but no such parallelism 
existed with respect to dust content. 

White soils and sticky sand soils were found to have a similar content of the 
finest particles. Mechanical analyses according to the Atterberg method showed 
that the colored sandstone soils contained about twice as much colloidal matter 
as white soilk A comparison of the mechanical analyses by the two methods 
led to the classification of the white soil as sandy loam and the colored sand- 
stone soil as fine, sandy clay. The sandstone soils were also found to have a 
greater hygroscopicity and absorptive power for nitrogen than the white soils. 
The amount of voids in white soils decreased with the depth and , was smaller 
•^an in loamy sandstone soils. . 

Oultivation and the incorporation of piganic matter are thought to produce 
'' ' ■ milked 'h^provement la all these soils. 

of irrig®btiou imd of increased natural himidity on the processes 
of formation and of the transporta^on of salts in the soils and subsoils 
of ihe Golodnol (Hungary) Steppe, Samarkand Province, N. A. Diuo 
Om$hen4^ i Bovyshmmgo BBteBtpmmgo Tlvlasgji- 
i v Fochvc^gnmtuhh 

OU. 1911, pp. $5, pi i, figs. 10; w. 

{Bms. Imr. Esapt M (1914), Mo. 2, pp. 

mat only^the arabk 
;Wit^ two 
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From studies of orchard soils of the Golodnof Steppe, it was considered evi- 
dent that these soils, the clay subsoil of which had before cultivation contained 
small amounts of soluble salts, had undergone changes during the eight or nine 
years of horticultural tillage resulting in the transportation of water-soluble 
salts from the lower to the upper layers. Studies of the composition of irriga- 
tion water used showed that it contained from 0.015 to 0.009 per cent of chlorln, 
it being classified as very sweet water. 

It was found that the alluvial soils of the valley of the Syr-Daria Biver are 
characterized by heavy salt-bearing subclays. To a depth of 50 cm. accumu- 
lations of the chlorid and sulphate of sodium were observed, while in deeper 
layers these salts decrea^sed and the bicarbonate and carbonate of soda ap- 
peared in their place. 

Investigations on the moisture conditions of a loam soil under different 
crops, 0. VON Seelhoest (Jour, Landw., BS (1915), No, 1, pp. 51-72, figB, 2).— 
This article, supplementing and summarizing previous reports on the same 
subject (E. S. B., 14, p. 345; 18, p. 318), presents the results of 13 years* investi- 
gations on the moisture conditions of a loam soil under rye, wheat, oats, potatoes, 
beets, and peas. The purpose was to compare the water utilization of the differ- 
ent crops for the different years and to determine the influence thereon of 
summer rain, the size of crop, and the soil moisture conditions. 

The average annual yield per acre of the different crops was as follows: 
Rye, grain 1,970 lbs., straw 4,370 lbs.; peas, grain 920 lbs., straw 2,000 lbs.; 
oats, grain 1,740 lbs., straw 3,300 lbs. ; wheat, grain 2,175 lbs., straw 4,075 lbs. ; 
potatoes 12,700 lbs. ; and beets 58,500 lbs. 

' The following table gives the average monthly rainfall and the average 
monthly percentage of moisture in the soil under the different crops at depths 
of 25, 50, and 75 cm. (9.9, 19.7, and 29.6 in.), based on the dry weight of the soil; 

Amragc rainfall and soil moisture records for 13 years. 


Average montbiy soil moisture content at different depths. 
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EXPEKIMENT STATIOK BEOOBD. 


T:iie summer rains had the greatest influence on size of harvest. When very 
heavy they decreased the grain yield of straw crops, especially rye. Heavy 
summer rains were also unfavorable to potatoes, but favorable to beets. The 
maximum moisture content occurred in December and then only in the culti- 
vated topsoil. The minimum occurred in August under wheat and in July of 
the same year under rye. The soil water at all three depths was utilized the 
least by potatoes, beets, and peas, and the most by wheat. These results are 
taken to indicate that potatoes, peas, and rye are crops adapted to light soils, 
while wheat, oats, and beets are adapted to heavy soils. 

Influence of soil composition on medicinal plants, F. A. Mxlleb {Jour. 
Amer. Pliann. AsBOG.i B ^o. 1, pp, $08-314; Lilly ScL BuL, 1. sen, IVo. B 

{191$), pp. 219-326 ). — ^In pot and field experiments with digitalis, stramonium, 
and belladonna on different soils using various commercial fertilizers it was 
found that sodium nitrate, potassium sulphate, a normal fertilizer, acid phos- 
phate, and a mixture of equal parts of sodium nitrate and potassium sulphate 
had no eflect on digitalis. A normal fertilizer caused an increase in the per- 
centage of total alkaloids in stramonium. Sodium nitrate, potassium sulphate, 
acid phosphate, potassium nitrate, and a normal fertilizer caused a considerable 
increase in the percentage of alkaloids in the leaves of belladonna, but iittlo 
change was produced in the alkaloid content of the roots. 

In further experiments it was found that the transplanting of belladonna in 
soils of different composition caused a considerable decrease in percentage of 
alkaloids regardless of the soil treatment. The soils used were leaf mold, equal 
parts of clay and leaf mold, equal parts of clay and sand, equal parts of clay 
and the field soil in which the original plants were grown, and the soil in which 
they were originally grown. Even when grown in the same soil as the original 
plant the decrease in alkaloids varied from 20 to 57 per cent, while on widely 
diflerent soils the difference in alkaloid yields was much smaller. 

** The results as a whole indicate that further work is necessary on the influ- 
ence of soil composition upon medicinal plants before any generalizations can 
be made.” 

The adsorptive power of soils, II, P. Bohlahu {Intermt. Mitt Bodenh., 5 
(191$), ifo. 2, pp. This article represents the author^s second con- 

tribution (E. S, B., S3, p. 420) to the subject It deals with the adsorptive 
power of soils for salts, water, and coloring matter, especially the last, and 
explains the difference between adsorption and exchange of bases. 

Soil colloids and their adsorptive power, P. Bohland {Landw, Jahrh*, 47 
(1914), Wo. 3, pp. 239-247). article covers practically the same ground as 
the above. 

The injuricto transformation of nitrogen in upland moor soils .as a result 
eff heavy applicationB of Itoe, T. Abku (Lmdtp. Jakrb., 47 (1914), 3, pp. 

371-44^, fiffB. If) ^“-Chemical and biological studies of moss peat and heather 
humus from upland moor soils, with reference to the effect of adding lime in 
dtffermit quantities on the forms of available nitrogen present, are reported. 

. Tim results* in general, indicate that with increased liming of upland moor 
soils nitrate reduction increases, accompanied by nitrogen losses and the trans- 
ot nitrate nitrogen into insoluble forms. The raw, strongly acid 
humus was found to be an unfavorable medium for the growth and activity of 
acsll but liming pr««luced a neutral or alkaline reaction and made the 

that the bacterial activity of the soils increased with increas- 
_ foBbwing; imndusions are drawn from these experl- 

.rec^v^- nitrog^ ^ertHzatfon, 
pwt-'of the ^^ifeftdy.siiaati aiaoiint; ©t 
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available nitrogen and thus decreased crop yields. Liming of an upland moor 
soil which had been fertilized with sodium nitrate caused a biological or 
biochemical decomposition of the nitrate, a part of the nitrogen of which was 
made unavailable to plants purely by denitrification and part by biological 
reduction of the nitrate to nitrite and by chemical decomposition of the nitrite, 
accompanied by nitrogen losses and transformation into insoluble organic forms. 

It is generally concluded that the injurious action of the larger additions of 
lime to upland moor soils resulting in decreased crop yields can be attributed 
mainly to a gradual increase in the number and activity of soil bacteria with 
increasing decomposition of the soil. 

Experiments on the action of certain humus preparations, particularly the 
so-called humus silicate, on plant growth, E. HASEnnonr (LanAw^ Jahrb*f 
{ 1914)9 ^ 0 , 3, pp, 345-360).— "S^he work of others bearing on the subject is 
brietly reviewed and pot culture and field experiments to determine the fertiliz- 
ing value of the so-called humus silicate fertilizer, alone and mixed with 
different other fertilizers, are reported. The humus silicate is a specially pre- 
pared fertilizer, consisting of moor soil, treated with caustic soda or potash, 
and alkaline silicates. 

It was found in pot experiments that additions of humus silicate slightly 
increased the yield of barley on sand soil and of buckwheat on a loam soil, and 
increased the silica content in the straw of barley from sand soil. The humus 
silicate had no effect on beans on sandy loam soil and only a slight favorable 
elfect on wheat Additions of humus silicate to wheat increased the Jiitrogen 
content of both grain and straw, but had no effect on oats. Evaporation was 
less in uncropped soil treated with humus silicate than in untreated soil, and 
the water utilization by wheat was greater in treated than in untreated soil, 
while the opposite was true for oats. Pot experiments with oats on a loamy 
- sand soil, with barley on loam and sand soils, and field experiments with beets, 
in all of which mixtures of humus silicate and other fertilizers were used, 
showed that the humus preparations had no special effect on the composition 
of the crops, especially with reference to nitrogen. 

Further 'experiments on the formation of carbon dioxid from humus prepara- 
tions in a medium heavy clay soil showed that the humus preparations con- 
tributed but little to carbon dioxid formation in soil and that the treatment 
of the organic matter of the preparation by alkalis had, in a large measure, 
prevented carbon dioxid formation. 

From these experiments it is concluded that humus preparations are effective 
as fertilizers only to the extent to which they contain plant food and that the 
humus content is of no special value. 

Sulfofication in soils, P. B. Brown and B. H. Kellogg (loim Bta. Eesearch 
Bill, 18 {1914), m 49-111; CentU. Bakt. leto,h 2. AbL, (1915 ) 9 19-^9 

pp, 552-601), — ^This bulletin reports investigations on bacterial action in soils 
in its relation to sulphur oxidation in the soil and on methods of measuring 
such bacterial action and determining the sulphate content of soils. 

Preliminary tests showed that the sulphates in soils are not completely ex- 
tracted by dilute hydrochloric acid because of the interference of organic sub- 
stances and iron compounds but may be extracted by shaking for from 6 to 8 
hours with water. Grinding the soil was found to be unnecessary for this 
purpose, although the finer the soil the more readily were the sulphates dis- 
solved. Calcium sulphate was the most difficult of the sulphates to dissolve, but 
it was dissolved quite readily upon shaking with water for the time spedfiOd 
The sulphur photometer proved to he well adapted to the determinaidlon df 
jsulphates in soils. 
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The author concludes that soils have a definite sulfofying power which is de- 
terminable in the laboratory, as shown in a previous article (1. S. E., 31, p. 
318), and that the process of sulfofieation is mainly brought about by bacterial 
action, although a small production of sulphates in soils by chemical action is 
considered probable. Free sulphur was oxidized much less readily in the soil 
th5^n the suiphids of sodium, potassium, and calcium. 

The preferred method of measuring sulfofieation is to add 0,1 gm. of free 
sulphur to 100 gm. of fresh soil, incubate for from 5 to 10 days with a moisture 
content of 50 per cent of saturation, leach out the sulphates with water, precipi- 
tate with barium chlorid, and determine with the sulphur photometer. 

Additions of organic matter to the soil in the form of manure and green 
manure increased the sulfofying power up to a certain point. The optimum 
moisture content of the soil for sulfofieation was found to be 60 per cent of the 
amount necessary for complete saturation. This is taken to indicate that 
optimum sulfofieation may occur in soils which contain the optimum moisture 
content for crop growth. Aeration of the soil by mixing with sand up to 50 
per cent of each increased sulfofieation, beyond which point a depression oc- 
curred, The addition of carbohydrates to the soil depressed sulfofieation, the 
greater the amount added the greater the depression. The depression also 
varied in Inverse ratio to the solubility of the carbohydrates. 

Greenhouse tests with a loam soil showed that applications of 25 tons of 
horse manure or cow manure and 4 tons of clover hay exerted similar effects 
on sulfofieation and on the yield of timothy. “At first there was a depression 
in sulfoficatidn and an injury to the crop, hut this was followed by an increase 
both in sulfofying power and in crop yield. Calcium sulphate applied to the soil 
at the rate of J ton per acre increased slightly the crop yield, but the 4 ton of 
CaS which was found to be completely oxidized in a short , time, to the sulphate, 
corresponding, therefore, to the addition of a larger application of the sulphate, 
gave no increase in crop. The sulfofying power of the soil was increased to a 
very large extent In both cases, the larger amount of calcium sulphate giving 
the greater effect The transformation of CaS into sulphate in this particular 
soil was shown to be very rapid and the oxidation of .the sulphur in ihe manures 
w^ only slightly less rapid.” 

Analyses of typical Iowa soils are also reported, the results of which are 
taken to indicate that sulphur may be lacking and that this element should 
not be neglected in systems of permanent agriculture, 

A review of the work of others bearing on the subject is included. 

Sulfofieation in soils, P. F. Bbowh and E. H. Kellogg (Proc, low AoGd« 

Bi ilBU)f ,-~The substance of this article is noted above. 

Meld WitSt a toxic soil constiluent; Salicylic aldehyde, 0, SonraiBfiE 
and X J. Bxmmm ( Boa Aprm,, 0 WU), ITo. d, pU. 

.aW* in Ohmh (IBXSij jS'o. ii, 4^3) .— The substance of this article has 

noW jbrom anotte source (B. S; B., 31, p* 620), 

Boil protozoa, G. P. Kooh (U. B, Dept Apr,, Jour. Agr. Re$earc7i, 4 (Xm), 
No. 6, pp. , —Four sets of laboratory experiments on (1) methods for 
Counting proto 2 ioa, (2) protozoa of greenhouse soils, (3) protozoa of field and 
^TWihonse soils, and (4) the effect of temperature upon the development of soil 
protosfoa are reported which were conducted at the New Jersey Experiment 
Elation. . In th^e experiments small eiliates were classified to include all organ- 
the, smallest to and ineludinz OolpiMum oolpoJa and the large eiliates 
larger than G. ^ ^ ' 

TW;s:^owed an tei^pwed loop me^od for countir^ protozoa, devised by the 
; ^ be more' ^tis&ctory man methods previously used. This consists in 

living ’protoz^ in fee;^ount hy .weight of culture solution^ which'' 
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can be transferred by a platinum wire loop to tbe ruled area of a caean glass 
slide. 

Comparing tbe development of protozoa in artificial cnltnre solutions of 
different kinds, inoculated with varying amounts of soil, with moist and dry 
sols, and with different kinds of greenhouse soils, it was found that the maxi- 
mum development of small and large ciliates and flagellates in dried-blood 
extract was from the third to the fourth day, while in soil extract it was from 
the second to the fifteenth day, depending upon the character and amount of 
soil used for inoculation. The soil extract seemed to be the more favorable 
medium. When the maximum development of all organisms was reached, there 
was a gradual decrease in numbers until very few active forms were present. 
The most rapid development of protozoa occurred in the cnllure solutions inocu- 
lated with the largest quantities of soil. Per gram of soil, there was the greatest 
development from the least amount of soil used. The flagellates were the first 
organisms to excyst and developed in greatest numbers. Drying the soil slightly 
favored the development of flagellates in soil extract, while with dried blood 
there was little difference. More large and small ciliates developed from the less 
composted soils. In dried blood more flagellates developed from the more heavily 
manured soils. Very many different types of ciliates were present, while the 
types and numbers of amebse were few. 

In further studies of the development of protozoa in different culture solu- 
tions with varying amounts of soil inoculations and to compare the numbers 
and types of protozoa developed from compost and field soils, it was found that 
in developing protozoa from the soil in artificial culture solutions different 
numbers and types of protozoa will be developed for every variation In the 
amounts of each soil used for inoculation and with every culture solution used.” 

Experiments dealing with the numbers and types of soil protozoa appearing 
at various temperatures in artificial culture solutions inoculated with soils of 
different origin showed that a temi)erature of 15 to 16® 0. was the most favor- 
able for the development of small ciliates, hay infusion being the most favorable 
culture solution at this temperature. The maximum development of small 
ciliates occurred earlier in dried blood than in hay infusion, varying at 6 to 7® 
from 17 to 30 days after inoculation and at 15 to 16® from 7 to 25 days after 
inoculation. Large ciliates developed at all the temperatures noted. The 
maximum development of flagellates occtirred at 6 to 7® in dried-blood extract 
and at 15 to 16® in hay infusion. Dried-blood extract and hay infusion were 
unfavorable media for the development of large ciliates, while hay infusion was 
the most favorable medium for the maximum development of flagellates. As 
with the small ciliates, the higher temperatures encouraged and the lower tem- 
peratures retarded the early development of flagellates. At all temperatures 
the flagellates developed sooner than the ciliates, appearing 4 or 5 days earlier 
at 15 to 16®. Species of Vorticella, Colpoda, Prorodon, and Glaucoma devel- 
oped at 15 to 16®, at 22 to 23®, and at 29 to 30®, the last temperature being 
very favorable for the development of the last three types. A few individuals of 
Colpoda and Paramecium developed at 6 to 7®. At 15 to 16® Colpoda was the 
most numerous ciliated form. Vorticella cysts were present in field soils which 
had received applications of manure. Hay infusion and dried-blood extract were 
unfavorable media for the development of amebse. 

General conclusions drawn from the experiments are that the development of 
soil protozoa in artificial culture solutions varies (1) with the Mud of media 
employed, (2) the quantity of soil used for inoculation, (3) drying of the 
(4) different kinds of soil and different ^ils of the same kin4 and (5) 
temperature of incubation. 

A list of references to literature bearing on the subject is appended^ 
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[Addi’ess of tlie President of the section on agriculture], A. D. (Bpt> 

Brit Assoc. Adv. Bel, 19X4, pp. 686-645 ).— TWb address, which dealt mainly 
with the reclamation of waste lands, has already been noted from another source 
m. S. E.. 32, p. 30), 

The fertilizer requirements of soil, P. MfetEB (Landio. Jahrb, Bchweiis, 29 
il915), ¥o. 1, pp. 119-184).— The results of several years' field experiments with 
hay at three rather widely separated Swiss experiment stations are reported, and 
confirm the reliability of Wagner’s method for determining the fertilizer require- 
ments of a soil gi’owing hay. 

This method is based on analyses showing that hay contains from 0,7T to 3.14 
per cent potash, or an average of 1.6 per cent. A 2 per cent potash content in 
the hay is, therefore, taken to indicate saturation of the soil with potash and 
more than 2 per cent indicates oversaturation. If the hay contains 1.8 per cent 
potash, it is possible to increase the yield by heavy potash fertilization, and if it 
contains only 1.4 per cent, the probability of increasing the yield is very great 
If the potash content sinks to 1.2 per cent or less, a deficiency is certain. The 
phosphoric acid content of hay varies between 0.28 and 0.8 per cent and must 
be about O.T per cent to indicate saturation. If the hay is saturated, about 200 
lbs. of phosphoric acid is needed annually to produce about 8,900 lbs. of hay 
per acre. 

It is considered feasible under Swiss conditions for a farmer to obtain an 
analysis of a sample of his hay from the nearest experiment station and by 
using this method to determine the fertilizer requirements of his meadow land. 

E'ertilizer tests on different crops, 0. Dttssebee {Am, Agr. Buisse, 16 (1915), 
Ho, 1, pp, 73-82).— 'Fertilizer tests with phosphatic, potassic, and nitrogenous 
fertilizers on meadow, pasture* vineyard, and cereal soils are reported. 

Both superphosphate and Thomas phosphate were profitably used on meadow 
soils for the production of forage crops. On ordinary meadow soils the addition 
of potash salts was not profitable, wMle on calcareous peat soils it was accoixi- 
panied by a profitable increase in crops, l^itrogenous fertilizers, while producing 
an increase in crop, were not profitably used on meadow soils. 

Tests on a wet clay pasture soil of a complete fertilizer and of fertilizers lacking 
either potash or nitrogen showed that the largest profit was obtained with the 
complete fertilizer and the smallest with the fertilizer lacking potash. Tests 
on vineyard and truck soils of manure alone, a complete fertilizer, and a mixture 
consisting of manure and complete fertilizer 1 : 1 showed that the mixture was 
the most profitable. It was also found that potash fertilizers increased the 
resistance of trueh crops to freezing. 

Tests on vineyard soils of complete fertilizers containing sodium nitrate or 
lime nitrogen showed that the best results were obtained with the sodium nitrate. 
A marked Increase in the yield of oats was obtained when kainit was used for 
the destruction of weeds. Tests with wheat and oats demonstrated the prac- 
ticability of reinforcing barnyard manure with mineral fertilizers on soils rich 
in humus. 

How not to treat XllSnois soils, 0, G. Hopkins (lllimis Bta, Oiro, 181 (1915), 
pp, 3-^2).— This is an address by the author before the Illinois State Farmers’ 
Institute at Harrisburg, February 23, 1015, in -which he reviews work by himself 
and others on soil improvement and emphasizes that profitable results from 
soil treatment can be obtained only through intelligent and careful considera- 
tion of all environmental factors and through ^stematic methods of procedui^e. 

Hneatoiisted mma vraJ,h®3: A mdticism with some suggestions, 
Mmmm& iTfms, MigMmd oM Agr, Boo, Beat., 5, sen, m (1915 ) , pp, 256^280),-^ 
^mrn mthoT ofers crltici^s on the tables and conclusions of Toelcker and Hall 
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(E. S. R., 31, p. 221) acd suggests alterations In tLe present method of estimat- 
ing the unexhausted values of manures and of feeding stuffs. The method sug- 
gested differs from that of Voelcker and Hall in that it distinguishes bet^^een 
digestible and indigestible nitrogen, and it assumes that only half the digestible 
nitrogen is recovered in the dung heap under good conditions of dung making, 
that the indigestible nitrogen together with the phosphoric acid and potash of 
feeding stuffs require four years fpr exhaustion, and that one-half of the value 
remaining is exhausted in each season. 

The composition and value of liquid manure, J, Hendbick {North of ^cot. 
Col. Agr. Bui. 19 {1915) j pp. 29 ). — ^This bulletin reports investigations “under- 
taken (1) to determine the chemical composition of liquid manure produced 
under the farming conditions of the northeast of Scotland, and (2) by means 
of field experiments to determine how far dressings of liquid manure given at 
■\arious times during the winter under the ordinary conditions of practice win 
produce increases of crop.” 

Analyses of a large number of samples of liquid manure from different farms 
at each of the three periods during the winter or early spring when liquid 
manure was being applied showed that Individual samples differed greatly from 
one another and that even the average analyses from different farms differed 
greatly. The results of analyses of 35 samples are summarized in the following 
table : 

Composition of liquid manure. 



Water. 

SoHds. 

Total 

nitrogen. 

Ammo- 

niacal 

nitrogen. 

Phos- 

phoric 

acid. 

1 Potash. 

Lime. 


Per emi. 

Per cent 

Per cent 

Fercent 

PerccTit. 

Per cent 

Percent. 

Maximum 

99.33 

3.54 

0.470 

0.410 

0.090 

1.030 

0.043 

Minimum. 

96.46 

.67 

.088 

.060 

.004 

.128 

.003 

Average 

98.21 

1.79 

.204 1 

.179 

.029 < 

! 

.462 

.019 


The manorial constituent present in greatest proportion was potash. CSon- 
siderable nitrogen, nearly all of which was in the form of soluble ammonia com- 
pounds, was present, but there was on the average more than twice as much 
potash as nitrogen present Phosphoric acid and lime were present only in very 
small amounts. Analyses of fresh urine from feeding bullocks showed that it 
contained 0.163 per cent of total nitrogen and only 0.012 per cent of ammonia 
nitrogen. 

In four years’ field fertilizer experiments with liquid manure on quarter-acre 
plats of hay land the liquid manure was applied at different times during the 
winter, the standard dressing being 2,000 gal. per acre applied in two portions of 

1.000 gal. each with an interval of a few days between. It was found that a 
marked increase of hay crop was obtained from the application of liquid manure 
in winter or early spring. Treatment with liquid manure had no bad effect on 
clover, but was on the contrary distinctly beneficial in several of the experi- 
ments, The after effect of treatment with liquid manure was also good. 

While a remunerative return was obtained from an application of 2,000 gal, of 
liquid manure per acre a correspondingly greater return was not obtained when 

4.000 gal. per acre were applied. In several cases with the heavier treatment the 
crop was too heavy and was inclined to lodge: It is concluded that about 2,000 
gal. of liquid manure per acre for hay land is suflicient and that the profit 
realized by such an application is sufficient to justify the trouble and expeBS® Of 
applying the liquid manure instead of letting it go to waste. 

15419"— No,!— 16 3 
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Com|>ositio 2 x of li<g.uid manure as sBown by agricultural investigations in 
soutkem Switzerland, O. Dusseebe (Ann. Agr. SuissCf 16 (IBIS), 1, pp. 
SSSS ). — ^Analyses of 23 samples of typical liquid manure from southern 
Switzerland show that potassium is the fertilizing element present in the greatest 
amounts, and that liquid manure from that locality is essentially a potash- 
nitrogen fertilizer and should be completed by adding a phosphatic fertilizer. 
The average of the analyses shows that the fertilizing elements are present in 
the proportion of 100 parts of nitrogen to 285 parts of potassium to 4 parts of 
phosphoric acid. 

Observations on the relative value of the most important nitrogen 
fertilizers, S. Oswald, W. Webee, and T. Rbmy (Landw. JaJird,, J{^ (IBlk), No. 
i, pp. a&s. in Intemat. Inst. Agr. [Rome}, Mo. Bui. Agr. Intel, and Plant 

Bkeases, 6 (1915), No. S, pp. 892^94; CUem. Ahs., 9 (1915), No. 12, p. 1651; 
Chem. ZentU., 1915, 1, No» 5, p. 215). authors review work by themselves 
and others bearing on the subject, and report the results of seven years" fi^d ex- 
periments with sugar beets, rye, oats, potatoes, and peas on a relatively fertile 
deep loam soil to determine the relative values of sodium nitrate, ammonium 
sulphate, blood meal, and lime nitrogen as sources of nitrogen. 

Considering all incidental expenses, it was found that the average increased 
crop values produced by the different fertilizers were so nearly the same that the 
diJBferences fall within the limits of error. It is concluded from these results 
that it is impossible to express by figures the relative values of the different 
nitrogen fertilizers tested, since the working value of each fertilizer varies with 
the conditions under which it is used. The superiority found by others for 
sodium nitrate is attributed to the facts that it has practically no after effect and 
that its relative availability to plants makes its activity less dependent on the 
conditions under which it is us^ than that of the other fertilizers. The average 
effective values of sodium nitrate and ammonium sulphate were practically the 
same. Lime nitrogen proved to be especially valuable in increasing the yield of 
beets and potatoes, being in this respect practically equal to sodium nitrate. A 
mixture of lime nitrogen and sodium nitrate is recommended for sugar and red 
beets. 

The better method of using ammonium sulphate, L. Maxteatjx (Vie Agr. et 
Murate, 5 (1915), No. 4> PP* 51-65). — ^Experiments are reported in which the 
author observed the influence of ammonium sulphate fertilization in a fertile 
sandy clay soil when applied at the surface and at depths of 5, 10, 17, and 80 cm. 
The ammonium sqlphate was applied at the rate of 400 kg. per hectare (350 lbs, 
p^r acre), and part of each plat was kept fallow and part planted to sugar beets. 

The results with reference to nitrification of ammonium sulphate were fairly 
concordant in both fallow and cropped soils, but more nitrate was found in the 
former. In general the most nitrate was fonnd in the layers from 10 to 20 ahd 
ttom 20 to 30 cm. in depth in the plats fertilized at different depths. When fer- 
tilized at the surface the most nitrate was found in the top 10 cm. of, soil. The 
best yield of sugar beets was obtained when ammonium sulphate was added at a 
depth of 10 em^, hut good yields were obtained at the other depths of fertiliza- 
tion. Much smaller yields were obtained with surface fertilization. The effect 
of fertilization at 5 cm, depth was much slower than at other depths, and the 
bee^ were mostly top. 

ifrom these r^uits it is concluded that, surface fertilization with ammonium 
s^ph|i.te .toder similar conditions is not practical, and that for sugar beets 
; awhonihJEh ^phate Imd best be applied in the spring at a depth of 10 cm. 

I , :- a note of tohar experiments with^ nitrate (E* a E., 80, p* 
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1‘ertilizer experiments with, transformation products of lime nitrogen, 
H. Kappen (Landio. Vers, mat., 86 {1915), 2<fo. 1-2, pp. 115-186, fig. j().— Plat 
fertilizer experiments with mustard on a light sandy garden soil to determine 
the relative values of urea obtained from lime nitrogen by a patented process, 
urea nitrate, ammonium sulphate, guanidin nitrate, and sodium nitrate as 
sources of nitrogen are reported. Thirty walled-in plats 1 meter deep and hav- 
ing 1 square meter (10.76 sq. ft.) of surface were used. The soil before treat- 
ment had a total nitrogen content of 0.051 per cent. The plats were completely 
fertilized, receiving 2.5 and 5 gm. of nitrogen in the different forms mentioned. 

The increase in dry matter and nitrogen in the crops of the fertilized plats 
over those of the control plats indicated that sodium nitrate in single and 
double applications produced the best results, follow^ed in order by urea, am- 
monium sulphate, urea nitrate, and guanidin nitrate. There was, however, 
little difference between the results obtained by single and double applications 
of sodium nitrate and by double applications of sodium nitrate and of urea. 
Considering the effectiveness of the nitrogen of the sodium nitrate to be 100, 
the relative values of the other fertilizers were estimated from the results 
obtained to be 78 for urea, 53 for ammonium sulphate, and 35 for urea nitrate. 

To determine the after effect of the different fertilizers, mustard was again 
planted on the same soil. Better results were obtained with single than with 
double applications of urea in these tests, and the guanidin nitrate, which pro- 
duced an almost negligible increase in crop yield in the first experiments, had 
a marked after effect. Ammonium sulphate and urea nitrate had a less marked 
after effect and sodium nitrate in both single and double applications had very 
little after effect. 

Considering the total increase in crop yield in botli experiments, the urea 
stood first in value, followed closely by sodium nitrate, while the other fertilizers 
showed the same relative values. Laboratory tests of the urea nitrate and 
guanidin nitrate used in the plat experiments led to the conclusion that the 
relative inactivity of these fertilizers is due to their content of dicyandiamidin 
nitrogen, only a small part of which is available to plants. 

Ammonification experiments in a garden soil with urea, dicyandiamidin 
nitrate, and guanidin nitrate showed that the urea was rapidly ammonified, 
while ammonification was very slow and limited in the soil treated with the 
other two fertilizers. The guanidin nitrate is, however, considered to be of 
some value as a nitrogenous fertilizer, owing to its nitrate content. 

[Experiments with superphosphates}, A. J. Peekins and W. L SFAfroBO 
(jQur. Dept. Agr. So. Auat, 18 (1915), No. 6, pp. .—Detailed results of 

experiments with sxiperphosphates on wheat and grass lands in South Australia 
fi»om 1905 to 1913, inclusive, are reported. 

These results have shown that water-soluble phosphatlc fertilizers are very 
effective on the greater part of the Soutli Australian wheat and grass lands. 
An application of 2 cwt of superphosphate increased the wheat crop on the 
average 36 per cent, the hay crop 37 per cent. The effect was much more 
pronounced in dry seasons than in wet seasons and was least pronoxxnced in late 
seasons. Wheat receiving superphosphate blossomed and matured earlier than 
unfertilized wheat. An application of 2 cwt. of superphosphate gave higher 
yields than either 1 cwt or 3 cwt. Applications of from i to 3 cwt. on the wheat 
crop very materially improved the grazing capacity of the land when 1^ out 
of cultivation, the improvement being in proportion to the amount of sup^ 
phosphate applied. The combined cropping and grazing cash returns 
the cost of the fertilizer used and there was a net balance of profit 
application of superphosphate did not exceed 2 cwt. An appllqatlbn of & Wfe of 
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sxiperphosphate gave higher gross returns from combined cropping and grazing, 
but the increase was not sufficient to pay for the extra fertilizer. 

Bhosphatic manures, A. J. Peekins {Jonr. Dept, Agr, Bo, Amt,, 18 
No, 5, pp, 407-412; 18 (1915), No, 6, pp. 503-512) This is a lecture based on the 
experimental i^esults noted above. 

A note on the formation of tricalcium phosphate on mixing groxmd lime- 
stone with acid phosphate, R. N. Bkackett and B. Peeeman (Jour, InJus, and 
Dngm, €hem,, 7 (1915), No, 7, p, 620 ), — Experiments are briefly reported which 
show that triealcium phosphate is produced on mixing acid phosphate and 
ground limestone in the proportions of 14, 15.5, 17, and 10 lbs. of acid phos- 
phate to 6, 4.5, 3, and 10 lbs., respectively, of ground limestone. The formation 
of tricalcium phosphate began immediately on mixing, but increased slightly on 
standing, which is taken to indicate that the amount formed is a function of 
both time and temperature. It is considered necessary, therefore, that the 
formation of insoluble phosphate in such mixtures be taken account of by 
manufacturers in making guaranties. 

PotashL in the Texas Permian, J. A. Uduen (Bui. Tex,, No, 17 (1915), 
pp, 59, pU, 4 ). — ^This bulletin reports the discovery of a red potash-bearing salt 
in three wells in western Texas. One of the two most important wells is in Potter 
County, 23 miles northwest of Amarillo, and the other about 30 miles away ip 
Bandall County, 16 miles from Amarillo. In the Potter County well the highest 
amount of potash found, expressed as percentage of the soluble portion, was 9.23 
cent, taken at a depth of from 875 to 925 ft. In the Kandall County well the 
iUghest amount of potash found was 10.5 per cent, from a depth of 1,700 ft. It is 
believed ** that the problematic existence of utilizable potash in association with 
the Permian salt beds in the southwest is, by these finds, rendered sufficiently 
probable to warrant the beginning of explorations. . • . The data presented 
show that extensive salt beds underlie not only the greater part of the Fan- 
handle, but that they extend south of Upton County and west into New 
Mexico. . * , From the explorations already made, it is evident that tests should 
extend to the greatest depth at which it may be considered profitable to work^ 
say 2,000 ft.” 

Seaweed as a source of potash for agriculture, A, A. Mopeatt (Trms, 
MiffMuM and Agr, Boc, Bmt,, 5. ser,, 27 (1915), pp, 281-286),— In a discussion 
of the fertilizing value of seaweed from the coasts of Ireland and Scotland it is 
stated that the fresh seaweed contains about 80 per cent water. Braining and 
air-drying reduce the water content to about 10 per cent Three methods of 
treatment of seaweed to realize its value as a potash fertilizer are described, 
which involve burning at a great heat to produce kelp, burning to a loose ash, 
and ^rboalzlng, followed by special treatment to ^ektract the potash compounds. 
^Mle the methods involving reduction to kelp and carbonizing show prospedJs 
te dev^opmeut it Is thought that for the present burning the seaweed 
to a ash is the most practicable method of using It 

with polish waste lictuor lime (EadlaugenkaUk), B. Hasxi> 
How and O; Echhto (Jjmdw. Jahrh,, 47 (1914), No. 3, pp,. 325-^87),— Tot 
cffitire and field experiments to determine the fertilizing value Of a mixture 
and waste Honor from potash industries are reported. different 
were used, the first containing ^.8 per cent of lime, 1.89 per cent of 
imt of potash, Q.74 per cent of- sodium, 4.72 per cent of 
of sulphuric acid, and' 'the second containing 46,72 
cent pf ^magpesia,', 1^2 ,per cent of , potash, 0.95 per 

m4 IM per cent of sulphuric acid. 

beans'on a sand 
the. yield of ^horse^ beans was de^ 
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creased and on a sand soil the straw yield was decreased, although the lime 
and potash contents of both grain and stra^w were not appreeiablj" intoenced. 
No effect of the waste liquor lime mixture was observed with oats and summer 
w^heat on a mild loam soil. In field experiments the mixture had no bad effects 
on beets on a loam soil and was, on the whole, more favorable to them than 
burned Ume. 

It is concluded from these experiments that while the ehlorids of the waste 
liquor lime mixture were injurious to plant growth in pot experiments, the 
amounts present are so small as to have no bad effect in field experiments. It 
is further concluded that waste liquor lime mixture of the composition first 
noted may be profitably used where liming is needed, in ease it may be obtained 
at about half the cost of burned lime. 

A precautionary statement regarding the protection of the mixture against 
rain is added. 

Potash and lime in agriculture and the arts, G. W. Coggeshall (Nat, Idme 
Mmtn, Amo. Bui. 6 pp. 16; ahs. in Engin. Mag., 49 (1915), Fo. 4, p. 

57^).-— This bulletin gives a general discussion of the value of fertilizers in 
agriculture, dealing particularly with potash. 

A process for obtaining water-soluble potash salts from feldspathic rpch:> 

, which is thought to eliminate the disadvantages of other methods used, is 
described. This process consists of powdering 100 parts of feldspar roeh with 
20 parts of burned lime and sprinkling a solution of calcium chlorid upon a 
moving layer of the powdered mixture. The calcium chlorid unites with the 
lime to form balls or clumps and these are fed to a rotary kiln. The fonnation 
of the clumps is said to produce an intimate mixture between the feldspar and 
flux. “The clumps passing down the kiln are heated by the powdered coal 
blast to a bright red in the same outward form in which they entered but with 
the potash dissociated from the silica of the feldspar and united with the 
chlorin of the calcium chlorid to form muriate of potash. Tlie lumps fail hot 
into water and the potash salt is leached out, producing a 10 per cent solution 
of potassium chlorid. This solution is sprayed down through the hot waste 
gas^ of the kiln, the water evaporated, and a hot concentrated solution 
obtained. This solution is dried at this point or by passing through a rptaiy 
drimr using the hot gases from the rotary lime-burning kiln. The final product 
is identical with the muriate of potash obtained from Germany.” Other ae- 
counts of this process have previously been noted (B. S. B., 27, p. 724; 29, p. 518 ; 
32, p. 324), 

Experiments on the influence of potassium ferrocyanid on plant growth, 
B. Haselhoef (Lmdw. Jahrb., 47 (1914) > Fq. S, pp. 3$8S44 ). — ^Soil pot culte^ 
experiments with beans on loam and sand soils and water culture experiments 
with beans are reported, the purpose of which was to determine the effect of 
potassium ferroeyanid on plant growth. 

The soil culture experiments showed that potassium ferroeyanid had a bad 
effect on the crop yield in loam, while only the straw yield was unfavorabl# 
affected in the sand soil. The water culture experiments showed that the in- 
jurious effect of potassium ferroeyanid toward plant growth began at a conc^- 
tration of from 0.1 to 0.5 gm. of potassium ferroeyanid to 1 liter of nutritive 
solution and that at the higher concentration the injurious effect was 


marked. , 

Sulphur and permanent soil fertility in Iowa, F. B. Bboto and A ; 
KEniOGG (Jxmr. Amer. Agrm,t 7 (1915), Fa. 3, pp. ’ 

^mil^s<rize the results of '.investigations made atjhe Wisconsin 
stations ‘und rei^rt. stages "of. typical low^^ , soils 
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Using tlie sodium perosid fusion method for sulphur determination, samples 
of the Missouri loess, the Mississippi loess, the southern Iowa loess, the Wis- 
consin drift, and the Iowan drift soils were analyzed. The samples were taken at 
thi*ee depths, 0 to 61 in. representing the surface soil, to 20 in. the subsurface 
soil, and 20 to 40 in. the subsoil. 

There was found to be a considerable variation in the sulphate content of 
different soils of the same type, although there was not a wide variation in the 
total sulphur content in the surface soils in the different soil areas. The Wis- 
consin drift was the richest in sulphur, followed in order by the Iowan drift, 
the southern Iowa loess, the Missouri loess, and the Mississippi loess. In gen- 
eral the drift soils appeared to contain more sulphur than the loess soils, at 
least in the surface soil. In the subsurface soil the Mississippi loess was again 
the lowest in sulphur and the Wisconsin drift the highest, but the Missouri 
loess was higher than the southern Iowa loess or the Iowan drift soil. In the 
subsoil the Missouri loess showed a slightly larger amount of sulphur than the 
Wisconsin drift, while the Mississippi loess and the southern Iowa loess showed 
less than these two and were about the same in sulphur content. The Iowan 
drift subsoil contained the smallest amount of sulphur. 

A comparison of the average amounts of sulphur and of phosphorus in these 
soil areas showed that the sulphur content is on the average much less than that 
of phosphorus. The results as a whole are taken to indicate that all systems of 
permanent fertility in Iowa must include the maintaining of the sulphur supply 
in the soil. Acid phosphate, supplying both phosphorus and sulphur, is sug- 
gested as a logical fertilizer for these soils. 

Composition of certain fish fertilizers from the Pacific coast and the 
fertilizer value of degreased fish scrap, J. B. Lindbkxtth (Amer. Fort, 
(19XS), Mq. It, pp, ^our, Indus, and Bngin. €hem,, 7 {1915), No. 7, 

pp. 615-619, figs. S). — ^Analyses of waste from salmon and other fish-canning 
industries on the Pacific coast are reported, together with pot experiments made 
to determine the fertilizing value of fish waste. 

The results are taken to indicate that the fish waste of the Pacific coast is 
very high in fertilizer value, average analyses being as follows : Nitrogen 9-61 
per cent, phosphoric acid 6.72 per cent, and oil 12.69 per cent. In pot experi- 
ments with wheat on loam and sandy loam soils in which fish scrap was added 
at the I'Ete of 700 lbs, per acre it vras found that in every case where scrap 
was added there was a decided increase in crop growth and that when oil-free 
scrap was added a still greater gi’owth was noticeable. ^ 

Oommereial fertilizer 1915 yearbook {Atlanta, da.: Walter W. Brown, 
1915, pp. 190, figs. 9). — This yearbook contains directions of fertilizer manu- 
facturers, allied fertilizer trades, and cotton-seed oil mills, and special articles 
and miscellaneous information relating to the fertilizer industry. Among the 
more important special articles included are the following: 

Chemical Control of a Fertilizer Plant, by E. H. Armstrong; The Soil 
Doctor^’ — Chemical Examination of Soils, by W, H. Macintire; The Search for 
Potash Salts in the United States, by W. C. Phalen ; Soil Analysis as a Guide to 
Fertilization, by W. B. Duryee, Jr. ; Contributions of the Chemist to the Fer- 
tilizer Industry, by H. W. Wallace; Importance of Fertilizers in Crop Produc- 
tion, by Soule; Making Fertilizers from an Agricultural Editor’s Viewpoint, by 
E. S. Bayard ; Production of Phosphate Bock in Florida during 1914, by E. H. 
Sellards; The Western Ammoniate Market in 1914 and Effect of the War, by 
J. B. Sardy; The Fixation of Atmospheric Nitrogen, by W. S. Landis; Badio- 
active Ores and Plant Life, by H. Bastin; Five Years of Cyanamid in America. 
|)y E; H. ,Piafike; Potash and a Home Supply, by C. P. Steinmetz ; and Oontrfe- 
tlons of the JOhemist to the Cotton Seed Industry, by D. Wesson. 



AaEIC'CrLa?trEAL botaky. 


29 


The American fertilizer handbook (PUladelpliia: Ware Bros. Co., 1915, 8. 
ed., pp. figs, This handbook contains, as usual, directories of fertilizer 
manufacturers, allied fertilizer trades, cotton-seed oil mills, chemists and engi- 
neers, fertilizer materials and machinery, and packers and renderers, together 
with special articles, statistics, and miscellaneous information relating to the 
fertilizer industry. Among the more important special articles included are the 
following : 

German and other Sources of Potash Supply, by 0. H. MacBowell; The 
Sulphuric Acid Industry, by A. M. Pairlie; Dictionary of Fertilizer Materials, 
by T. 0. Pinkerton; Five Years of Oyanamid in America, by E. J. Pranke; 
Phosphate Bock Production in 1913, by W. C. Phalen; Phosphate Bock Pro- 
duction in 1914, by W. 0. Phalen; Florida Phosphate Bock, 1914, by E. H. 
Sellards ; The Products and Composition of Cotton Seed, by T. O. Low ; Cotton- 
seed Meal as a Fertilizing Material, by A. M. Soule ; and The Western Animal 
Ammoniate Market, by J. B. Sardy. 

AGBICTILTXJEAL BOTANY* 

Studies on periodicity in plant growth. — A four-day periodicity and root 
periodicity, B. A. Bobbetson and Bosauind Ceosse (Proc. Boy, Boe. Edmh., 
88 {191^13), No. 1, pp. 85-103, pis. B, ifigs. B ). — ^This study as described has led 
to the general conclusions that there occurs in elongating plant organs a four- 
day periodicity apparently due in part to internal causes, but also ai^ected by 
external conditions. Boots exhibit a daily periodicity, which 1$ correlated with 
that shown by the stem. 

Studies on periodicity in plant growth. — H, Correlation in root and shoot 
growth, Bosalind Ckosse (Proe. Roy, Soc. Edinb., 85 {191Jt-15), No. 1, pp. 
46-53, pis. B ). — ^The author reports an extension of the work aboTe noted. 

It is stated that the root and shoot rhythms are correlated, varying with 
changing conditions. No evidence has been obtained regarding the disap- 
pearance of the periodicity under uniform conditions, whether of light or dark- 
ness, indicating the automatic nature of the phenomenon. 

An automatic method for the investigation of velocity of transmission of 
excitation in Mimosa, J. 0. Bose (PMl. Trans. Boy. Boc. London, Ser, B, B04 
(1918), No. 305, pp. €3-97, figs, Giving an account of studies on Mimosa 
by means of apparatus for which great delicacy is claimed, the author holds 
that the results obtained prove that the transmission of excitation is a process 
fundamentally alike in animals and in plants, being in both cases a* propagation 
of protoplasmic change. 

The influence of homodromous and heterodromous electric currents on 
transmission of excitation in plant and animal, J. 0. Bose {Proe. Boy, Boe. 
ILondo^ih Ber. B, 88 {1915), No, B 607, pp. 483-507, figs. 10),— The author gives 
an account of studies, suggested by the results of tlie studies above noted, on 
the variations of conductivity produced by the directive action of an electric 
current. 

It is stated that in the conducting tissue of a plant, as in the nerve of an 
animal, the passage of a current induces a variation in the conductivity as 
regards excitation. In cases involving feeble intensity, a heterodromous cur- 
rent, or one opposite in direction to that of propagation of excitation, enhances 
the conduction of excitation, while a homodromous current or one in the direction 
of propagation of excitation, depresses it The after e^ect of a airrent is a 
transient conductivity variation, opposite in sign to that induced during the 
continuation of the current. The normal conductivity variation und^#s 
reversal under a strength of current above the critical value, tihe''^ 
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current then inducing a depression, while the homodromoiis current induces 
an enhancement of conductivity. 

ITariations in respiratory activity in relation to sunlight, H. A. Spoehe 
(BoL Qm., 59 {1915) > No, 5, pp. 366-S86, flg$, ia).— This paper is a prefatory 
announcement of a reaction believed to be caused by light through its effects on 
the environment of the organism. 

Experiments described as carried out with onions, beetles, and (principally) 
wheat seedlings are claimed to show that respiratory activity is greater during 
the hours of sunlight, corresponding thus in a general way to the period of 
atmospheric ionization. No Increased respiratory activity could be obtained with 
the artificial sources of light. 

On the function of chlorophyll, A. J. Ewaet {Proc, Roy, Soc, [London), 
Ber, B, 89 (1915), No, B 609, pp, 7).— Referring to the report published by 
Wager (E. S. R., 31, 222), the author gives a general account of his own related 
work to the present time. 

Results of studies described indicate that the assimilation of carbon dioxid 
is not a simple process, but a very complex one, reversible in part, in which 
at least the two pigments chlorophyll and xanthophyll and their derivatives 
take part. Light supposedly influences the ectuilibrium between the reacting 
substances and their products accelerating the tendency to oxidation on the part 
of the pigments concerned. 

No peroxids are produced during the photo-oxidation of chlorophyll, xantho- 
phyll, or carotin, but these substances, given light and oxygen, may act as 
oxidases to themselves and to such substances as hydriodic acid, litmus, or 
guaiaeum. Some facts suggest that chlorophyll may be built up, not only from 
ethyl chlorophyll id and phytyl alcohol, but also from xanthophyll and the prod- 
ucts of the photo-oxidation of chlorophyll. 

Studies on the physico-chemical properties of vegetable saps, III, J. A. 
Habeis, R. a. Goetnee, and J. V. Lautrence (Biochem. Bui,, 4 (1915), No, 18y 
pp, 5^79, pi, 1 ), — ^This paper presents a portion of the data obtained in exten- 
sion of a previous study (E, S. R., 31, p. 427). A comparison has been made of 
the physico-chemical constants of the juices expressed from the wail with those 
from the Included carpellary whorl in proliferous fruits of Passiflora gracilis. 

It has been found that specific gravity, concentration, depression of the freez- 
ing point, osmotic pressure, electrical conductivity, and mean, molecular weight 
are all susceptible to the Influence of the environmental, and possibly to the 
physiological, state of the plant upon which they are borne. , 

fixation of ammonia by cell albumin, T. Bokoeny {Biol, Cmthl,, S5 (1915), 
Mo. If pp, The author states that Ms previous conclusions (E. B. R„ 

29, p. 30) have been confirmed. This supports the view that tobacco smoke 
causes injury to plants largely through its content of ammonia, which belongs 
to that class of compounds which are injurious to living protoplasm when 
present in very small proportions on account of their ready combination with 
the albuminous components of the cell. 

A study of delayed germination in economic seeds, D. H. Rose (Bot, Gais,, 
59 (1915), No, 6, pp, J^5--U4t fiff* I).-— This is an attempt to discover some of 
the problems, with their solutions, having practical interest for seedsmen and 
growers. 

It is stated that hard-coated seeds of legumes and other seeds mentioned 
germinate more rapidly after being blown against a bank of needle points. 
Two varieties of lettuce seed improve in viability as they grow older, up to the 
end of the fourth year at least. This is thought to be due to an increased 
perM^Mlity of the iimer. seed coat to water. 
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Cold storage in wet sand increased germination in Cupresstis macrooarpa 
and Pinus strohus 81 and 32 per cent, respectively. Delayed germination of 
conifer seeds seems to be dne to a lack of water intake, and not to an alkaline 
or neutral reaction of the embryo. 

Certain samples of frosted oats improve in germinating power as they grow 
older, Tvhile others deteriorate. Certain late varieties of garden peas germinate 
poorly, due to frost injury to the embryo or to the presence of fungi on, in, or 
within the seed coat. Seed of about one-half of all species and varieties 
examined showed fungi in relation with the seed coat within two days after 
being put to germinate. 

A bibliography is appended. 

The inRuence of silver nitrate on the germinability of wheat, H. Scheoedeb 
(BioL Centhl.f So {1915) ^ No. 1, pp. 8-24, fl9‘ •^)* — The author describes experi- 
mentation with barley, rye, and wheat grains treated with 5 per cent silver 
nitrate for 24 hours. It is stated that the results as regards both quantitative 
and qualitative germination fully sustain the author’s conclusions as previously 
noted (E. S. B., 24, p. 532), but disagree with those announced by Birckner 
(E. S. B., 29, p. 629). 

The influence of acids, alkalis, and alkali salts on the growth of rice 
plants, K. Miyake (Tram. Sapporo Nat HUt Soc., 5 (IBIS), No. 1, pp. 91-95; 
ah$. in Bot Centhh, 126 {1914), No. 22, p. 588 ). — ^The author has attempted to 
ascertain how far rice plants are influenced by acids and by alkalis and their 
salts, by testing for the highest harmless and the lowest fatal concentrations 
of those compounds. It appears probable from these tests that the sodium ion 
is more injurious than the potassium, but less so than the hydrogen ion, and 
that the negative ion of the hydroxids is more injurious than is that of sul- 
phuric or hydrochloric acid, but less so than is the hydrogen ion. 

The favorable influence of manganese on the nodule bacteria of legumes, 
D. Olaru {Compt Bend. Acad. BcL IParisl, 160 {1915), No. 8, pp. 280-28S ). — 
The author has carried out studies suggested by the reports of Bertrand and 
Javillier (E. S. R., 27, p. 129) regarding the favorable influence of manganese 
on lower plant forms. Adding small but increasing proportions of manganese 
sulphate to nutritive media containing nodule bacteria of legumes, he noted 
an increasing fixation of nitrogen, rising to an apparent maximum in each 
series. 

Badium as a means of forcing growth in plants, H. Mousch (NafunoUsenr 
ochaften, 2 (1914), 5, pp. 104^106, figs. B; al>s. in Bot Centbl., 126 (1914), 

No. 25, p. 665 ). — ^The author’s wmrk testing the influence of radium in hastening 
development of winter buds has been noted previously (E. S. B., 29, p. 131) , as 
has also his work showing that as good results have been effectively and less 
expensively obtained by means of warm baths (E. S. B., 21, p. 544; 23, p. 40). 

Specific action of organic compounds in modifying plant characteristics: 
Methyl glycocoli versus glycocoll, O. Scheeixee and J. J. Skinneb (Bot Ga^., 
59 (1915), No. 6, pp. 44^-4^3, figs. 4 )^ — ^In tests described as carried out with 
wheat plantlets in nutritive solutions it was found that while the addition of 
glycocoll was generally beneficial to growth, that of methyl glycocoll cheeked 
development and produced a peculiar twisting and lateral growth of the top of 
the plant. This effect was not counteracted by the addition of calcium car- 
bonate. 

Toxic action of chemicals and mutation in maize, A. Jotgeesoiv (Oompt 
Bmd. Acad. S<n. [Paris], 160 (1915), No. 15, pp. 481-433),-— The author reports 
having obtained in the progeny of more or less injured maise seeds, wlflch had been 
kebt in contact Tor from 1 to 24 hours with a 1 to 2 per cent solution of copper 
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sulphate and then sprouted, a considerable percentage of abnormalities of sev- 
eral sorts. The control grains mutilated in like manner, but not subjected to 
the copper solution, showed no case of abnormality. He refers in this connec- 
tion to the work and views of Blaringhem relative to the continued inheritance 
of alterations following traumatisms (B. S. K., 19, p. 1128), and raises the 
question wliether the results of contact of sprouting seeds with more or less 
poisonous media may not have been of importance in the evolution of plant 
species. 

Physiological isolation of tjrpes in the genus Xanthium, 0. A. Shull 
{Bot. Gciis., 59 {1915), No. 6, pp. 474-4SS, figs. 7).— -The author notes a degi’ee 
of physiological isolation among three types of Xanthiiim near Lawrence, I^ans. 
Two of these- appear to be X. penmylvanicvm and X. camdeme, respectively, 
while a third is considered to be a new species which he has named X.glohosum, 
deferring the technical description, however, until the limits of variation can be 
determined for the new species. This appears to breed true and to be the most 
productive of burs yet known. It is thought possible that X. canadense may 
be the result of a cross between the other two. 

The law of temperature connected with the distribution of the marine 
algae, W. A. Setchell (Ami. Missouri Bot. Gard., B (1915), No, 1-2, pp. 287- 
805), — ^This is a preliminary discussion of the distribution of marine algse, 
with some inquiry into the conditions governing such distribution. One of the 
most important of these is temperature. The gi-eater part of the species, so far 
as observed, are found in only one of the temperature izones studied, which are 
based on a range of 5° 0., and a rapidly decreasing number extend to two or 
more zones. 

A list of works referred to is given. 

Polymorphism in fungi, L. Daniel (Trap. BcL Univ, Memes, 12 (1918), 
No, 2, pp, 112-115), — Commenting on cases observed, the author suggests three 
hypotheses regarding polymorphism in fungi, (1) that of local or individual 
forms corresponding to local conditions, (2) sexual hybrids, provided sexuality 
in higher fungi be admitted, and (S) graft hybrids which are asexual in char- 
acter. 

Convenient methods for demonstrating the biochemical activity of micro- 
organisms, with special reference to the production and activity of enzyms, 
O. H. Okabill and H, S. Heed (Biocliem, Bui., 4 (1915), No, 13, pp, 80-44, 
pt, 1 ), — ^The authors describe methods for making semipermanent demonstra- 
tions of the activities of micro-organisms. These methods are designed to show 
the presence and action of products of cellular activity upon appropriate sub- 
stances incorporated in layers of agar. Tabulated data are given for the various 
tests and media employed with groups of organisms, 

Evidence for the general distribution of oxidases in plants, O. B. Bebo 
(Bot Gm,, 59 (1915), No, 5, pp. 407-409), — is held that if oxidases play the 
essential rdle in respiration attributed to them, they must be present in all 
living cells. 

. Regarding the tw^o types of tissues that have been claimed to lack oxidases, 
the author has already reported (E. S. B., 31, p. 826) studies relating to such 
as are markedly acid in reaction. As to those said to contain large amounts of 
reducing substances he now submits results tending to show that oxidases are 
of general occurence among the algm, which has been claimed to be as a group, 

, with but two definite exceptions, free from oxidases on account of the presence 
of r^ueing substances. 

Oaddatioii and reduction M to vegetable chromogens, 3, Wolff 

and K^iA .BotroHid^ Bd, IPuHs), IBO (1915), No, 

Mp pp. haying noted (B. 8. E., 32, p. 129) that 
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under the oxidizing influence of laccase the cliromogen of apple gives rise to a 
pigment which may be reduced by hydriodic acid, study of this and related phe- 
nomena was extended to a number of plants, which are listed according to their 
readiness or failure of response to tests. 

The authors claim to have shown that the phenomena observed in iodin color 
tests are always preceded by the action of a laccase. In every case where the 
presence of laccase was demonstrated there were shown to be present substances 
oxidizable by that enzym, but where chromogens were met “with it 'was not always 
possible to demonstrate the presence of laccase. 

Recent studies regarding the presence of reduction and oxidation regions 
in plant cells, H. Schneidee (Ztsclir, Wiss, Miloros, u. Mihros. Tcch*^ SI 
ATo. PP* — This is largely a controversial article. 

Plant pigments: Their color and interrelationships, B. Hobowitz (BiocJiem, 
BuL 4 {1915) t No. IS, pp. 161-^172). — ^This is a discussion of contributions by 
various authors bearing upon these topics. 

Recent studies on the pigments of chromoleucites, V. Lubimenko {Compt 
Rend. Acad. ScL [Paris], 160 (1915), No. 8, pp. ^77-^Sd). — ^The author has con- 
tinued previous investigations (E. S. R., SI, p. 12$), and claims the results to 
show that the pigments associated with chlorophyll undergo alteration, associ- 
ated with the activity of oxidizing enzyms, during the transformation of chloro- 
leueites into chromoleucites. Examination of the yellow pigments contained in 
the latter is said to show that all these pigments resolve themselves into tv’O dis- 
tinct groups, one of carotinoids insoluble in concentrated formic acid, and an- 
other of xanthophylloids, which dissolve more or less easily in that acid. The 
carotinoids form a series of substances which are, as to optical and chemical 
properties, intermediate between carotin and xanthophyll. 

Briefly stated, the evolution of the pigments contained in the chloroleucites in 
the course of their transformation into chromoleucites results in the formation 
of substances which are related to carotin, xanthophyll, and thefe* respective 
isomers, lycopin and rhodoxanthin. The appearance of substances intermediate 
between these four principal forms, as well as the formation of the latter two 
(which do not exist in the chloroleucites), may be attributed to the reciprocal 
chemical processes of oxidation and reduction, the counterbalancing of each of 
these against the other having as a result the stability ai>parent in the chloro- 
phyll and accompanying pigments. ' 

Autioxidase of tomato plants, T. Lijeimeivko (Compt. Rend. Acad. Bd. 
[Paris], 160 (1915), No. 15, pp. 479-481). — In order to test the hypothesis re- 
sulting from the work above noted, that oxidizing enzyms are the excitants of 
changes noted during the alterations in the chlorophyll, the author tested tomato 
fruits during several successive stages of development and ripeness, reaching 
the conclusion that the tissues of such fruits contain an enzym which opposes 
the oxidizing tendency of peroxidase. This enzym has been called antioxidase. 
It is apparently much more sensitive than is peroxidase to the influence of 
various antiseptics. The quantitative ratios between these two opposed sub- 
stances in the several tissues vary in ways which are described for difterenf 
stages of the plant's development. 

The experimental modification of germ plasm, T>. T. MacDougax. (Aim, 
Missouri Bot. Card., 2 (1915), No. 1-2, pp. 25S-2!74^ figs. 4). — ^This article, which 
is partly critical, cites also former (E. S. R., 25, p. 32T) and recent results of 
experimentation tending, it is claimed, to prove that the germ plasm is not 
unalterable. 

Recent investigations on the protoplasm of plant cells and it& colloidal 
properties, E. Czapek (Ann. Missouri Bot. Card., 2 (1915), Jfo* 1-B, "pp.'B41-^‘ 
^^).— Reviewing critically earlier, and recent contributions, autlior hold^ 
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tliat living protoplasm must be coiisiclerecl as a colloidal emulsion of lipoids in 
hydrocoiloidal media, the latter containing proteins and mineral salts. 

Growth and colloid hydratation in cacti, E. H. Long (Bot Gass,, 5B {191o)y 
No, 6, pp. 491 - 497 ^ figs. 2), — It was thought at first that the parallelism noted 
by Borowikow (E. S. B., 29, p. 420) between growth rate and hydratation 
might be expressive of a general property of plant colloids. Experiments by 
the author with Opmitia blakeana, however, gave opposite results as regards 
hydrochloric and malic acids, both of which inhibited growth and hydratation. 
The discrepancy may have been due in part, it is thought, to the stronger con- 
centrations here emiiloyed. The action of alkali (sodium hydrate) upon swell- 
ings was not so regular as that of acids, being possibly affected by the varying 
acidity of the plant itself, which tended to neutralize to a greater or less degree 
the alkali of the penetrating medium. 

In general, growth and swelling in these experiments paralleled rather 
closely. Nutrient solutions exerted an accelerating effect over that observed in 
distilled water, and hydrochloric and malic acids an inhibitory one, while the 
effect of sodium hydroxid was irregular. 

The effect of some trivalent and tetravalent cations on permeability, 
W. J. T. OsTEEHotJT (Bot Guz.i 59 {1915), No. 6, pp. 4^-473, figs. 7). — In con- 
tinuation of previous investigations noted (E. S. E., 33, p. 328), the author 
reports studies on the behavior of the trivalent cations lanthannm, cerium, 
yttrium, iron, and aluminum, and on the tetravalent cation thorium, in which it 
was found that they are able to decrease permeability to a marked degree. 

Atmometry and the porous cup atmometer, B. E, Livingston (Plant World, 
18 (1915), Nos. 2, pp. 21--30; 3, pp. 51-74, figs. S; 4, PP- 95-111; 5, pp. 143- 
1 ^). — ^The author has attempted to put before workers in porous cup atmometry 
the various matters requiring attention. The discovery, development, and 
merits of the various forms of atmometer are discussed, as are also the con- 
struction £?nd use of the present standardized porous cup atmometer, its re- 
standardization, and interpretation of the data obtained therewith. Reference 
is made also to the spherical porous cup atmometer used by Tower. 

HELD CEOPS. 

IDivision of forage plants. — Summary of results, 1914 , M. O. Malte et au. 
(Canada Bxpt. Farms Bui. 84 (1915), pp. 35). — ^This bulletin gives results of 
testing varieties of forage plants at the various experiment farms of Canada 
in continuation of 'work previously noted (E. S. R., 32, p. 532). The crops 
include turnips, mangels, carrots, sugar beets, corn, alfalfa, red clover, timothy, 
anil other grasses. Some of the farms report breeding work with alfalfa, red 
clover, and timothy. 

Green manuring and cover plants, R. W. Munko (Agr, But. Fed. Malay 
Btates, 8 (1915), No. 8, pp. 299-302). — ^Brief notes are given on trials of CUtoria 
cajanifoUd, Crotolaria sinata, Crotolaria quinquifolia, Canavalia ensiformis, 
Centrosema plumerf. Mimosa pndica, Mncmm sp., Teplirosia Candida, and T. pur- 
purea as green manure and cover crops. Canavalia and Mueuna are mentioned 
as being of special value for use in the Federated Malay States. 

The improvement of grasses and forage crops (Eev, Vet, e ZootecK, 5 
(1915), No. 2, pp. 88-108).— This gives results of cultural tests at the station at 
Lages, Brazil, In 1914. 

BiT-f arming investigations in the United States, L. J. Briggs (Bpt, Brit. 
Assoe. AdP. Bci., I 914 , pp. 263-282, pt. 1, figs. 7). — A paper reviewing the work 
of the U. S. Department of Agriculture in dry-farming investigations. 
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Alfalfa OB land not naturally adapted to that crop, J. F. Babker {l^ew York 
State Sta. Oirc. 89 {1916), pp. 8, pis. £).— This gives cultural methods to be 
followed in the production of alfalfa on noncalcareous soils of New Xorh State. 

Migration of reserve material to the seed in harley considered as a factor 
of productivity, B. S. Beaven {Ahs. in J^pt. Brit. Assoo. Adv. Sci., IdlJf, pp. 
660, 661). — An abstract of a paper giving results of a study of the ratio of the 
dry matter accumulated in the seed to the total dry matter of the plant when 
fully ripe. It is noted that this ratio frequently influenced the production of 
grain more than any other factor, and that it varies considerably between 
different varieties of barley, and therefore becomes important in selection. 

On the anatomy of the fruit and leaves of Bromus varieties with special 
reference to the native sorts, B. Szaetorisz {Kis6rlet. Kdsleyn., IS (1915), 
No. 8, pp. 555-589, figs. 13), — ^Tliis gives results of a microscopical study of 
many new varieties of Bromus. It is noted that the anatomy of the fruit shows 
remarkably the relation of the varieties to one another, while that of the leaves 
emphasizes still stronger the ecological relations. 

Home-grown seed com, B. C. Doneghtxb (North Dahota Sta. Circ. 8 (1915), 
pp. IS, figs. 9). — ^This circular gives directions for selecting, curing, and testing 
seed corn grown in North Dakota. 

Manuring of maize on CSrovernment Experiment Farm, Ciwehi, A. G. Hol- 
BOBOW (liliodesia Agr. Jonr., 12 (1915), No. pp. 498-501). — ^This notes the 
profitable use of a complete fertilizer consisting of 35 ibs. of nitrate of soda, 65 
lbs, of double superphosphate, and 25 lbs. of sulphate of potash per aci'e on land 
that had been in cultivation for two years and planted to corn. Scarcely any 
increase in yield was obtained where double the above formula was used. 

Additional fertilizer experiments at Government Experiment Farm, Gwebi, 
A. G. Holbobow (Rhodesia Agr. Jour., 12 (1915), No. 4, pp. 502, 508). — This 
article notes the superiority of basic slag over double superphosphate in the 
production of corn in experiments at Gwebi. 

Manuriai experiments with cotton at Stirling plantation (Rpt. Dept. Agr. 
Barbados, 1913-14, pp- 15-21). — In fertilizer tests with cotton the best results 
and a net profit of $4,41 were obtained by the use of 30 lbs. of nitrogen as sul- 
phate of ammonia, 60 lbs. of PaOs, and 10 lbs. of KaO per acre. 

Iiinseed as a fiber plant in British East Africa, E. B. Dedonckelb (Dept. 
Agr. Nairobi IBrifkh East Africa}, Bui. 1 (1914), pp. 9, pis. -S).— This describes 
methods for the cultivation of flax and the production of the fiber as employed 
by the natives. 

Queensland hemp; Its possibilities as an economic forage plant for the 
Southern States, J. C. Robekt (Mississippi Agr. Col. {Pub.}, 1915, Oct. 1, pp. 
7, figs. 5). — The economic value of Queensland hemp (Sida rhombifolm) as a 
forage plant is discussed. Analyses showed water 6.86 per cent, protein 14.63, 
fat 3.TB, nitrogen-free extract 28.8, fiber 38.73, and ash 7,25 per cent. Some of 
the principal characteristics noted are its rapid and vigorous growth, good growth 
in shade, long taproot, and drought resistance. 

First report on the improvement of indigo in Bihar„ A. and G. L. 0. Howard 
(Agr. Research Inst Pitsa Bui 51 (1915), pp. 1-20, pi i).— This article de- 
scribes the method of cultivation and improvement of indigo and gives results of 
experiments in pollination, selection, and tillage which are summarized as 
follows : 

‘‘The so-called ‘disease’ of Java indigo, w^hich ends in the wilting. of the 
plant, is due to long-continued wetness of the soil. Tliis wetness leads to the 
destruction of the young feeding roots, which is followed by leaf-fall and thtoby 
the more or less complete wilting of the plant. For ;a time this vriltihg can be 
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checked if the plants are pruned at the first cut so as to leave a branch. Prun- 
ing instead of complete cutting back at the first cut leads to an increase in the 
total crop. After the second cut in an ordinary monsoon indigo ceases to be 
profitable and should be dug up to make room for rabi crops. The growth of 
indigo for leaf and for seed should be regarded as separate things and seed 
should not be raised from the old plants which have been cut for leaf. The best 
method of obtaining good seed of Java indigo is to sow the crop in lines about 
24 in. apart in the middle of August on high-lying, well-drained fields which are 
in good heart. After gathering the seed the crop can probably be grown on for 
leaf during the next monsoon. Java indigo is greatly improved and a good many 
weeds are removed if it is harrowed as soon as possible after the removal of the 
cover crop. When wheat is grown as a cover crop an early maturing variety 
with little foliage and stout straw gives the best results.** 

Second report on the improvement of indigo in Bihar, A. and G. h. O. 
Ho%VABn (Agi\ Research Inst Pusa Bui, 5i (1915), pp. 11, pi. 1 ), — ^This con- 
tinues the report of work noted above. In studying the production of indican 
in the plant there was found to be a close relation betw'een the quantity of 
nodules on the roots and the content of indican in the leaves of the plant. 

The development and activity of the root nodules of indigo take place best 
w’hen the plant is grown on somewhat poor land. On such land the soil contains 
little nitrate, and, accordingly, the nodule factories are working at high pressure 
to supply the proteids required. Large amounts of the nitrogen and oxygen of 
the air are used up and tlie leaves of the indigo become rich in indican, . . . 
The activity of the root nodules reaches its maximum about the time the plant 
is ready to flower. At this period the leaves are also rich in indican. At this 
time, however, the Indican in the leaves begins to be called upon by the plant 
and to be utilized by the flowers and developing seeds.** 

It is noted that the same plants are not suited for both leaf and seed produc- 
tion. Methods for the production of leaf and of seed are described. 

Melilotus indiea as a green manure crop in southern California, W. M. 
Mertz (California Sta. Circ, 1S6 (1915) , pp, ^). — ^This gives the results of 
cultural tests showing the value of bitter clover as a green manure crop for 
orchards as well as for field crops. 

In studying the effect of turning under a bitter clover crop on the succeeding 
nonleguminous crop the bitter clover was found to increase the yield 64.8 per 
cent; common vetch (Vida sativa), 28.7 per cent; bur clover (Medicago denticu- 
lata), 30,4 per cent; and field pea (Pisum arvense), 43.3 per cent over the non- 
legume plants used as checks, while following fhe application of 1,092 lbs. nitrate 
of soda or 1,188 lbs, dried blood per acre to the nonleguminous crop the increases 
averaged ^.6 per cent , . > 

The time, rate, and method of seeding and inoculation are discussed. 

Oats of the Mediterranean countries, Trabut (Prog, Agr, et Vit (Md, 
rBsWentre), 3$ (1915), Wo. W, pp, BBSS, figs. 7).— -This article gives the results 
of a study of the structure and form of the native oats of Algeria and their 
relation to the cultivated oats of central Europe. 

Oulture of the potato, J. W. Weixinoton (New York State Sta, Circ. S6 
(1915), pp, 4).-— This circular gives general directions for the production and 
storage of potatoes in Kew York State. 

*ihe process of transplanting rice, N. Noveuxi (Cior. Risieolt, 5 (1915), 
Wo, 17, pp, B7S-2SS, figs, 9 ), — This describes in detail the Italian method of 
transplanting rice. 

Mew varieties of rice (Agr, Mod, IMHan], (1915), Wos,, $, pp, BISS; $, 
pp, 4 ISS 3 figs. 16).— This gives results of trials in Spa:in oi rice that was im- 
ported from Japan. Ten imported varieties are described. 
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Experiments mtli rye on sandy soil, B. Schtjlze (Mitt, Deut, Landw. 
Beselh, SO (1915), l^o, SI, pp, 544--^4S) ,—ThG results of testing the value of fall 
and spring applications of nitrogen show that the best yields and profits were 
obtained when part of the nitrogen was applied at seeding time in the fall as 
sulphate of ammonia and part in the early spring as nitrate of soda. Light 
seeding was found to give more profit than heavy seeding for rye. 

0reen manuring with sanai in Bihar, A. and G. L. C. Howabd (Affr, Eeseareh 
Inst Fusa Bui 51 (1915), pp. S5-^, pi i).— This article gives the results of the 
use of sanai as a green manure crop for tobacco in 1914, which are summarized 
as follows : 

** The experiments with sanai as a green manure for tobacco in the botanical 
area at Pusa have led to very definite conclusions. Drainage is essential for 
success with green manure on the high lands. The sanai should be sown on the 
early rains in May and plowed in as near July 15 as possible. AVhere large 
areas have to be dealt with the period from July 7 to July 21 would be suitable. 
Any crop left on July 21 should be cut at once, left on the surface, and plovred 
In as soon as possible. To get the maximum benefit of the green crop the 
interval between the plowing in of the sanai and the transplanting of the tobacco 
should be eight weeks, A longer or a shorter time leads to loss.’’ 

The economic value of the soy bean, J. C. Eobert (Mississippi Agr. Col 
[Pw5.3, 1915, July 1, pp, 15, figs. 7).-— The author discusses the feeding value, 
sou fertility value, and general farm economy value of soy beans, and reports 
chemical analyses of 18 varieties of beans grown in 1913 and 1914. The yields 
of seed and of hay for five varieties in 1911 ranged as high as 2,600 and 5,500 
lbs. per acre, respectively, and in 1912, 2,680 and 5,200 lbs. 

A three-year rotation for Mississippi farmers is shown, which consists of 
hairy vetch, bur clover turned under, and cotton and crimson clover the first 
year; crimson clover turned under, corn and soy beans, and oats sown in 
October of the second year; and oats, soy beans, hairy vetch, and bur clover 
planted in September of the third year. 

The use of the soy bean in the Orient and European countries for oil, milk, 
cheese, casein, bread, biscuits, flour, jellies, cakes, and sauces is noted. 

Report of progress in sugar-beet trials for the season of 1914^, J. W. Inge 
(mjth Dakota BU. Bui IIS (1915), pp. U9-269, figs, 5).— This bulletin con- 
tinues the report of work previously noted (E. S. E., 32, p. 435). 

The percentage of sugar in the beets ranged in 1914 from 11.7 to 21. With 
some fluctuations tliere was shown to be an increase in the sugar content and 
size of beets on harvest dates from September 28 to October 31. 

Meteorological data showing temperature and distribution of rainfall and 
sunshine for the growing season of 1914 are included. 

The variation in sugar content of beets during the fb^t year’s growth, 
O. JiuNEBATi, G, Mezzadeoli, and T. V. Zappaeoli (Staff, Bper, Agr, Hal, 48 
(1915), Eo. *9, pp, 85-186, figs, 9). — ^This gives results of a study of sugar beets 
grown in 1914, including meteorological data for the season. 

The tabulated data for over 1,700 individual beets show the weight of leaves 
and of roots, percentage of sugai% total sugar, and form of root These beets 
were planted on March 31 and haiwested on different dates from June 10 to 
I>ecember 12. In some gi’oups the beets were partially defoliated. 

The average percentage of sugar for the different groups ranged from 6.62 
for those harvested June 10 to 15,8 for those harvested November 9, after which 
date there was a falling off to 13.55 per ceht The ash content fluctuated from 
1.04 per cent on June 10 to, 0,85 per cent on December 12. The total nitrogen 
per beet fluctuated considerably, btog highest (157 ing.) on June 27 and. 
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lowest (58 mg.) on October 14. The amid and ammoniacal nitrogen ranged 
from 24 mg. on June 10 to 76 mg. on June 27, the following harvest, fluctuating 
between these two figures on succeeding dates until December 12, when it was 
SO mg. per beet. 

Defoliation tended to reduce the sugar content of the root No relation was 
shown to exist between the form of the root and its content of sugar. 

The relation of the foliage to the sugar content of beets> L. MaIiPEAux 
(Vie Agr. et BuraJe, 5 (191S), No, IB, pp. gives results of a 

study of the relation of quantity of foliage to the quality of the beets grown 
from seed planted on dates with an interval of three weeks between, and of 
a study of the relation of color of the foliage at harvest to the quality of the 
beets. 

The data indicate a direct relation betw-een the sugar content. and the devel- 
opment of the foliage, showing less sugar in beets with the fewer leaves, i. e., 
the late-planted beets. Beets having yellow, mature foliage at the time of 
harvest showed a lower content of sugar than those having some green leaves. 
Deep-growing, conical-shaped beets showed a higher content of sugar than the 
more shallow-gro’wing roots. 

Influence of direction of row on the yield of sugar beets, J. K. Geeisenegger 
iOsterr, Ungar, Msclir, ZuckerlMus, u. Landto., 44 (^315), No, 1, pp, 
fig, 1 ), — ^It is shown as the result of experiments at Marchfeld, Anstria, that 
rows running east and west yielded 7 per cent more of beets, 71 per cent more 
of leaves, and 6.4 per cent more of sngar than the rows that ran north and south. 

Catalytic elements and fertilizing substances little used in the cultivation 
of sugar beets, O. Mxjneeati, G. ]5tlEzzAnEOi,i, and T. Y. Zappaboli (Btm, Bper. 
Agr, I tat, 47 (1914), No, Il-IB, pp, 817-85^).— -This continues work previously 
noted (E. S. B., 81, p. 233). The results seem to indicate only slight, if any, 
stimulating effects of the substances used, which consisted of different forms of 
magnesia, manganese, sulphur, and uranium. 

Lead nitrate as a catalytic fertilizer for sugar beets, J. K, Geeiseneggee 
(dsterr, Ungar, Ztschr, Ztwlcermdus, u. Landw., 44 (1915), No, B, pp, 91-96), — 
The slight fluctuations in the yield and quality of the beets which were noted 
as results of this experiment could not be attributed to the use of lead nitrate, 
applied at the rate of 4 and 16 kg. per hectare. ^ 

The experimental error in field trials with sugar cane and the effect on 
this error of various methods of sampling, H. E. Annett (Agr, Research 
Imt. Pusa Bui, 49 (1915), pp, 18, fig, 1). — ^Five methods of sampling sugar cane 
on A-acre plats to determine the total weight of cane, average weight of each 
cane, and total weight, percentage, specific gravity, sucrose content, reducing 
sugar content, and total sugar content of the juice were tested in 1913. 

The results show that “ the sample should consist of about 200 canes taken 
In groups of three from about 70 places tln*oughout the area. These 70 places 
should be accurately measured out and the three canes nearest to the meas- 
ured points be taken, provided such canes are canes which would normally 
be taken by the cultivator for juice extraction. No increase in accuracy seems 
to be obtained by taking half plat samples. In these experiments the *100 
canes’ samples seem to have given as good results as any other method of 
sampling, but samples consisting of only 50 canes are much less reliable.” 

Paraguayan tobacco, G, T. Beetohi (Sol, Dept, N(io, Pomento iParagmy}, 
No, 7 (1314) f pp- 5-t6^ pU, J).— This article gives results of a study of the 
native Paraguayan tobacco, Havana tobacco, and hybrids from crosses of these 
varieties, including descriptions of ^es accompanied by drawings showing the 
distinguishing characteristics. , 
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The improvement of toTbaeco cultivation in Bihar, A. and G. L. 0. Howaeo 
{Agr, Research Inst. Pnsa Bui. 50 (1915), pp. 19, pis. 4, fig. 1). — ^Tlie authors 
suggest methods of improvement in producing seedlings, transplanting, field 
cultivation, manuring, and selection that the growers of Bihar could employ. 

Time and method of tillage on the yield and comparative cost of produc- 
tion of wheat in the Palouse region of eastern Washington, G. 0. Thom and 
H. F, Holtz {Washington Sta. Bui. 128 (1915), pp. This %ives results of 

a test of tv/o years’ rotations indicating a greater profit from continuous crop- 
ping vdth wheat and corn or wheat and field peas than with w'heat and summer 
fallow. With wheat and summer fallow early spring plowing not packed was 
more profitable than when packed, but late spring plowing was more profitable 
packed. Early spring plowing was more i^rofitable than late spring plowing, 
and early spring disking before late spring plowing more profitable than not 
disking. Fall plowing with late spring disking was more profitable than fall 
disking with late spring plowing. Wheat and volunteer pasture was the most 
unprofitable rotation tried. 

Varieties of hard spring wheat, 0. E. Ball and J. A. Olabk (U. S. Dept. 
Agr., Farmers’ Bui. €80 (1915), pp. 20, figs. 7). — ^The authors point out the 
characteristics of the common and durum wheats grown in the northern Great 
Plains. Descriptions of durum, Fife, Preston, and biuestem groups are given 
with varietal names and average yields in different sections. A key to the 
identification of the groups is included. 

Fertility and. weeds, J. W. Ince (North Dakota Bta. Bill. 112 (1915), pp. 
238'-24*t^ figs. €). — ^TMs gives results of a study of the composition of weeds and 
their infiuence on the soil fertility and crop growth. Figured on a moisture- 
free basis it is shown that the amount of ash in weeds is very large, ranging 
from T.95 per cent to 22.7 per cent, with an average of about 12 per cent. Of 
the 27 weed samples reported, 24 contained more of the valuable plant food con- 
stituents, that is, nitrogen and phosphoric acid, than the average of the four 
grain crops — ^wheat, oats, barley, and flax. 

In studying field conditions, in nine cases it was found that the average per- 
centage of dry matter in wheat as compared to the total dry matter of wheat 
and weeds was only S5.5, of flax in flax fields 30.4, of oats in oat fields 53.5, 
and of barley in barley fields 79.5. It is noted that in a general way these 
figures are fairly representative of the relative struggle of these crops against 
weeds. 

Statistical data and analyses are given of pigeon grass (Setaria viridis), 
barnyard gi^ass (EcMmcliloa crus-galU), kinghead (marsh elder) (Iva mntM- 
folia), lamb’s-Quarters (Chenopodium alOum), great ragweed (Ambrosia tri- 
fida), and rough pigweed (Amarantus retrofiexus). 

Tabular data show analyses of weed and crop samples, comparative yields of 
weed and crops upon plats 3 ft. square, and the fertility removed by varying 
quantities of weeds (green weight). 

HOETICTJLTUEK 

Harket gardening, F. L. Xeaw {Nm York: John Wiley <§ Sons (Ine.), 1915, 
pp. YI-\-102, figs. -A small manual on market gardening. It discusses 
methods of propagation, preparing the soil, cultivation, harvesting, and market- 
ing of the more common and hardy vegetables. Information is also given rela- 
ttve to soils, fertilizers, moisture requirements, seeds, germination, the prepara- 
tto and care of hotbeds, etc. A special chapter is devoted to the location, plan- 
ning, nnd care of home and school gardens. , - : , ' ^ 

^ 10 -— ^ ■*' ' ^ ^ ’ 
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Tlie vegetable industry in E’ew York State (N, Y Dept Agr. But 70 (1915), 
pp. 1209-1575, pis. 3, figs. 136). — This bulletin comprises a compilation of over 
40 articles written by scientists and practical specialists and covering various 
phases of the vegetable industry in New York State. Accounts are given of 
market-garden practices in different sections of the State, forcing house meth- 
ods, the canning industry, the seed Industry, cooperative marketing, soils, the 
importance of 'Vegetables in the dietary, fertilizers, diseases, and Insect pests, 
together with speciffc directions for growing various vegetables. The bulletin 
also contains a cultural guide, census statistics on vegetable growing in tbe 
State, and a list of reference books for vegetable growers. 

The fertilizer problem from the vegetable grower’s standpoint, G. E. 
Dxxbst {Illinois Sta. Circ. 182 (1915), pp. 3-28, figs. 5). — ^This circular comprises 
a revision of a paper read before the Horticultural Society of Central Illinois, 
at Peoria, 111., in November, 1913. It discusses the general principles of plant 
nutrition and losses of fertility in vegetable growing, including losses by crop 
removals, drainage and leaching, losses of organic matter and nitrogen by 
oxidation, methods of checking the losses of fertility, and probable losses of 
fertility annually. Consideration is then given to methods of supplying fertil- 
ity to the soil by means of various organic and inorganic manures, as well as to 
drainage and crop rotation. 

Hot and cold frames, J. W. Weixington (Neto York State Sta. Circ. 35 
(1915), pp. 4)- — ’3?iiis circular contains concise directions for tbe location and 
construction and management of hot and cold frames. 

The control of insect pests and plant diseases (New York Comell Sta. But 
283 (1915), rev., pp. 4^5-500, figs. 43). — ^In the present edition of this bulletin 
(E. S. 24, pp. 550, 55T) the subject matter has been revised to include more 
recent practice, and the diseases and insect pests discussed are grouped together 
under the various crops, which are arranged in alphabetical order. 

Fungicide and insecticide inspection (Maine Sta. Off. Insp. 68 (1915), pp. 
29-^6). — This publication presents the results of examinations of preparations 
for the control of plant insects and diseases, animal parasites, household pests, 
and miscellaneous fungicides and insecticides in Maine during 1914. A discus- 
sion of the law, together with a statement by the executive of the law, A. M. Q. 
Soule, is also included. 

[State laws relating to nursery stock in the United States and Canada], 
C. G. Atwood (Nat. Nurseryman, 23 (1915), No. 9, pp. 334-339). — ^A synopsis of 
the laws and regulations governing the shipment, inspection, and certification of 
nurseiy stock in the United States and Canada. 

Hew garden plants of the year 1914 (Roy. Bot. Oard. Kew, But Misc. 
InfQ7‘m., 1915, App. B, pp. 57S4)- — ^This comprises a list of plants, both English 
and foreign, brought into cultivation for the first time during 1914, together 
with the most noteworthy plants which have been reintroduced after being lost 
from cxatiyation. 

[Beport of economic section], C. K. Banceoft (Ept. Dept Set and Agr. 
Brit Guiana, 1913-14h 2, pp. 9-10).— This comprises a progress report on 

the condition and behavior of various economic plants growing at the Botanic 
Garden and at Government House Gardens, including a descriptive list of 
mangoes. 

Flant breeding in Canada, W. T. Macotxn (Jour. Meredity, 6 (1915), No. 9, 
pp. $98-493, fig. 1). — ^A popular r^sum^ of the breeding of horticultural plants at 
the Dominion Experimental Farms with special reference to breeding work 
with apples. 

Protecting pollinated blossoms, W. S. Chapin (Jour. Seredity, B (1915), 
Wo. 10, pp. 4"^^ 4^% fi9- i).-— The author here describes and illustrates a muslin 
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tube or bag extended by a frame of wire netting which allows the bag to be put 
on or taken off the pollinated flower with little danger of injury to the most 
delicate blossoms. 

Inheritance of habit in the common bean, J. B. Noeton (Amer, Nat,, 49 
{1915) i No, o8o, pp, 54'^-561 ), — Data are given on a study of character trans- 
mission in some third and fourth generation plants of garden beans. A few sec- 
ond-generation plants of hybrids were also included in the study. 

The author concludes from his observations that the plant habit in beans is 
largely determined by the presence or absence of axial and terminal inflor- 
escence, the length of the axis, and the climbing habit, which is due to a factor 
for circumnutation. The cause of the various degrees of the climbing habit has 
not been determined with any degree of certainty. The contorted stems of erect 
bush forms are probably caused by the factor for circumnutation. 

A short bibliography of cited literature is given. 

Cantaloup growing in Horth Carolina, B. G. Hill {B%1, N, C, Dept. Agr., 
SB {1915) y No. 8, pp. 2S, figs. 10 ). — ^This bulletin embraces the results of experi- 
mental trials made with cantaloups on the Pender test farm and of observa- 
tions on the conditions of culture and marketing of this crop throughout the 
commercial cantaloup regions of the State. 

On the genetics of “ rogues ” among culinary peas (Pisnm sativum), W. 
Bateson and Caeoline Pellew {Jour. Genetics, 5 {1915), No. 1, pp. 1S-S6, 
pU. 6 ). — ^A progress report on a study of the genetic relations of rogues to the 
typical varieties fi*om which they come. 

The authors’ experience with three varieties is summarized in brief as fol- 
lows : Thoroughly typical plants do occasionally throw rogues and certain inter- 
mediate forms ; the rogues of whatever origin when fertile have offspring exclu- 
sively rogues; intermediates raised from types showing combinations of type 
and rogue characters give mixed families of various compositions ; and crosses 
between types and rogues, however made, have practically alw’ays given rogues, 
though these in their juvenile condition are generally type-like. These rogues 
have always given only rogues. 

Investigations on the culture of Daikons, Miss Teouabu Biolle {Ann. Ecole 
Nat Agr. Grignon, 4 U91S), pp. 24-53, figs. 5 ). — ^A paper on the cultivation of 
Japanese radishes, based on the author’s works with cultivated radishes re- 
ported on in full (E. S. B., 33, p. 638). 

Distribution of starch in some Chinese radishes, Miss Teouaeb Biolle 
{Ann. Ecole Nat. Agr. Grigmn, 4 {1913), pp. 84-37 f figs. 3).-— This paper is 
based on the author’s work with radishes, which has been reported on in full 
(B. S. B., 33, p. ^38). 

Onion culture, X *W. Wellington {New York State Sta. Circ. 40 {1915), pp. 
d).— A popular treatise discussing climate, soils, drainage, crop rotation, prepara- 
tion, fertilizers, propagation, onion sets, seed, treatment of seed, planting, 
cultivation, thinning, disease and insect troubles, harvesting, storage, types, and 
selected varieties. 

Bhttbarb culture, O. 0. Oaestens (Nen? York State Sta. Oirc. SB {1915), 
pp. 4). — A treatise similar to the above. 

Culture of sweet com, X W, Wellington {Neio York State Bta. Giro. 29 
(1914) > PP* 8 ). — ^A treatise similar to the above. 

Sweet corn, A. E, Wilkinson (New York: Orange JuM Go., 1915, pp. ¥11+ 
208, figs. 20 ). — ^Fart 1 of this work comprises a concise treatise on the culture 
of sweet corn for home use ; part 2 consists of a similar treatise on commercial 
culture and marketing of green sweet corn; and part 3 deals with tlie raising, 
of sweet corn for canning, including information relative to the process of 
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canning. Consideration is given to the breeding and selecting of seed corn for 
different piii*poses. 

Heredity of types of inflorescence and fruits in tomato, M. B. Cbane (Jour, 
Genetics, 5 (1B15), No, i, pp, 1-11, pis, 7), — ^Observations with illustrations are 
reported on the inheritance of forms of inflorescence, fruit shape, and other 
characters throj|igh the third generation in plants raised from the variety Won- 
der of Italy crossed with Lister Prolific, 

Observations were made relative to the sterility of anthers in some tomatoes. 
Certain anthers were examined and found to be contabescent and devoid of 
pollen. Later these plants produced many parthenoearpic fruits. The flowers 
on an inflorescence of one of these plants were isolated and crossed with the 
original female parent ; the resultant fruits were full of seed and much larger 
than those without seed. Twenty plants raised from seed of the above cross 
were all hermaphrodite, the stamens were normal, and they produced fruit 
freely. 

Tomato culture, J. W. Wellinoton (New York State Sta. Giro, 34 (1915), 
pp, 3). — A treatise similar to the above on tomato culture. 

[Lists of fruits for Illinois] (Trans, III, Eort, Soc., 7i, ser., 48 (1914), pp, 
21-28), — ^Variety lists are given of orchards and small fruits recommended 
for planting in northern, central, and southern Illinois. 

Apple breeding in Idaho, C. C. Vincent (Jour, Se^'edUp, $ (1915), No. 10, 
pp, 453-455), — ^This paper, read before the American Genetic Association at 
Berkeley, Cal., on August o, 1915, comprises a preliminary report on crosses 
made between different varieties of apples at the Idaho Experiment Station 
during the five years 1910 to 1915. To date there are 10,915 hybrid seedlings 
growing in the station orchard and nursery. 

Distribution of station apples, U. P. Hebeick (New York State Sta, Circ. 
28 (191J4)f pp, S), — ^This circular briefly describes twelve varieties of apples 
offered for distribution by the station in 1914. The terms of distribution are 
also given. A fuller description of most of the varieties listed has been published 
In a previous bulletin of the station (E. S. B., 2T, p. 843). 

Second distribution of station apples, U. F. Hedbick (New York State 
Sta. Circ, 37 (1915), pp. 2), — A circular similar to the above described six 
additional sorts of apples offered for distribution by the station in 1915. Most 
of these varieties have been described in a previous bulletin (B. S. B., 27, p. 843). 

Conditions affecting the health and productiveness of the cranberry, C. L. 
Sheas (Wts, State Grmiberry Grotoers* Assoc. IProo,}, 28 (1914) , pp- 25-28 ), — 
A summary of an address given at the meeting of the Wisconsin Cranberry 
Growers’ Association at Mather, Wis., August 11, 1914. 

Strawberries, 0. M. Taxloe (New York State Sta, Giro, 31 (1914)9 PP» 10 ), — 
A popular treatise on the strawberry with i*eference to its culture, varieties, 
starting and management of the plantation, culture in greenhouses and with irx'i- 
gation, pests and their control, and marketing the crop. A brief bibliography 
on strawberry culture is Included, together with a list of varieties recommended 
for trial, 

Baspberries, blackberries, and dewberries, O. M. Tayuob (New York State 
Sta, Gire, S3 (1915), pp, id).— A treatise similar to the above. 

Currants, O. M. Tayi^oe (Neta York State Sta, Circ, 82 (1914)9 PP- 7 ), — 
treatise similar to the above. 

Serodiagnosis in the determination of different grapes and their afi5nity 
with American grape stocks, E. Gabino-Cahina (Aim, B, AocaJ^, Apr, Torino, 
57 (1914) t pp, 14$-158),—A preliminary note on a study of the application of 
serodiagnosis for determinhig the afiSnity of stock and scion. 
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study on tBe variation of the principal acids of tlie juice of the grape 
during the process of maturity, E. Gabino-Canina iAnn» E, Aeead. Ag?\ 
Torino, S7 {19H), pp, B3S-290, figs, 6), — ^The experiments here reported in 
detail included a physical and chemical study of the changes taking place in 
the juice of different varieties of grapes during maturity and during the forma- 
tion of wine. 

Chemical-analytic investigations on the ripening of grapes and the forma- 
tion of wine, W. I. Babagiola and 0. Godet (Landio, Jahrb., 47 (1914), 

2, pp, 249-302, figs, 29), — ^The study here reported was conducted with grapes of 
the Bauschling variety taken from 18-year-old vines gi‘owdng at the Whdenswil 
experiment station. The various chemical changes which take place during the 
ripening of the gi*apes and during the formation of wine from the grapes are 
presented in tabular form and discussed. References to cited literature are 
included. 

The native persimmon, W. P. Pletchee (U, S, Dept Agr,, Farmers* Bui, 
683 (1915), pp, 28, figs, 17), — An account of the native persimmon with reference 
to its botanical classification, natural distribution, distinguishing characteristics, 
possibilities of improvement, present status of development, propagation, culti- 
vation, diseases and insect pests, uses of the persimmon tree, uses of the per- 
simmon fruit, and selected and cultivated named varieties. 

Bates of Egypt and the Sudan, S. C. Masox (U. B, Dept Agr, But 271 
(1915), pp, 4^> 9), — This buUetin contains descriptions of 22 

varieties of dates of Egypt and the Sudan comprising most of the commercial 
dates of those regions, together with several varieties of minor importance not 
heretofore published. A general descriptive account is given of Kile Yalley 
dates and their climatic environments. 

Successful long-distance shipment of citrus pollen, MAtmE Kelleemax 
(Seienee, n, ser., 4^ (1915), No, 1081, pp, 375-377), — Shipments of citrus pollen 
were made from Florida to Japan for use in making hybrids in the variety col- 
lection of citrus fruits at the Imperial Horticultural Experiment Station at 
Okitsu, Shidzuoka Ken. The viability of this pollen in 30 per cent cane-sugar 
solution was tested by Y, Kumagai of the above station. Different methods were 
used in preparing the pollen for shipment 
The results of the test show conclusively that pollen can be successfully 
shipped from Florida to Japan and be in a viable condition on arrival four to six 
weeks after it is gathered. The most promising method for shipping the pollen 
over long distances appears to be that of drying the anthers in vacuum over 
sulphuric acid. The vacuum glass tubes were filled with 1 to 2 in. of anthers, 
covered with half an inch of cotton, exhausted to about 0.5 mm. pressure in the 
presence of sulphuric acid, and the tube was then sealed. As far as practical 
the pollen was kept at a temperature of 10® C. until sealed. 

Washington navel orange, A. D. Shaaiel (Jour, Heredity, 6 (1915), No, 10, 
pp, 455-443, figs, d).“A paper read before the American Genetic Association 
on August S, 1915, at Berkeley, Cal., in which the author brings together the 
available information concerning the origin and development of the Washington 
navel orange. The importance of bud mutations as observed in the author^s in- 
vestigations with navel oranges (E. S. R., 32, p. 439) is also discussed. 

Sixty years of tea, coffee, and cacao, J. J. I^Iacfablane (Tea and €offm 
Trade Jour,, 29 (1915), No. 3, pp. 230-233, jigs, 6), — Charts are given showing 
the five-year averages of the quantity and value of imports of tea, coffee, arid 
cocoa into the United , States, the import price per pound, and the per capita con- 
sumption for a period of sixty ye«|.rs from t851 to 1914. . • 

Experiments at the medicinal plant experiment station of the;4^ric^lturai 
Academy at Klausenburg in 1014, B* BIteb (EisirM. KozlemnM’llBMh 
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^ 0 , pp, eSB’-GSS, fig, 1), — A number of cultural, fertilizer, and acclimatization 
experiments with medicinal plants are reported. 

The degeneration of cultiYated mints, B. PAtiib {KisMet, Kd^lem,, 18 
(1915) t No, S, pp, 625-688, pU. 5), — ^Experiments with a number of cultivated 
mints showed more or less degeneration both in external and Internal charac- 
teristics. Among the more stable forms were the Hungarian spearmint, which is 
apparently a variety of Mentha spicata generated vegetatively, and the Jap- 
anese mint, which appears to be a true variety of if. arvensis. 

Commercial carnation culture, edited by J. H. Dick (Neto York: A, T, 
DeLaMare Printing d Publishing Oo,, Ltd., 1915, pp. 262, figs. SO), — A practical 
guide to modern methods of growing the American carnation for market pur- 
poses. Consideration is given to the following subjects : The carnation family ; 
development of the carnation ; profits on carnations ; packing, shipping, and busi- 
ness matters ; general cultural calendar ; sectional cultural treatises ; American 
carnations in Europe ; the American carnation as an outdoor bedding plant ; the 
Malmalson carnation ; border and annual carnations and pinks ; varieties of the 
American carnation; hybridizing and crossbreeding; exhibiting and judging 
carnations; best type of greenhouse; heating and fuel; and insects, diseases, 
and other pests. 

The cultivation, of the perpetual flowering carnation, O. H. Taubevin 
(Cheltenham, England: Young d Co., 11915], pp. 2k). — A popular cultural 
treatise with a monthly calendar of operations. 

Double seeding petunias, Mybtilb S. Feakcis {Jour. Eeredity, 6 (1915), 
No. 10, pp. 456-451, figs. 3). — ^In this paper, read before the American Genetic 
Association, at Berkeley, Gal., August 6, 1915, the author describes some crossing 
and selection experiments in which four strains of double petunias that produced 
seed have been secured from single and imperfect double types. 

Humidity, soil, and fertility studies with roses, M. A. Blake {Neio Jersey 
Stas. Bui. 377 (1915), pp. 8-55, figs. 7). — ^This bulletin discusses the various 
problems entering into the successful culture of greenhouse roses and describes 
experiments conducted at the station with Killarney and American Beauty roses. 
The expei'iments were started in May and June, 1912, and continued through the 
1914 season. Special attention was given to the factor of humidity, since pre- 
liminary experiments demonstrated that the failure of these varieties to make 
proper growth during the winter months was due to the degree of humidity 
rather than to either plant food, soil, water, or temperature factors. 

Observations upon humidity showed considerable variation in different parts 
of the same greenhouse, tinder usual greenhouse conditions humidity decreases 
with increase of temperature and increases with decrease of temperature. The 
character of the walks as well as the system of heating and ventilating directly 
affected the humidity in the greenhouse. It was difiicult to maintain a proper 
degree of humidity in a greenhouse with cement walks, when it was necessai’y to 
have all Ihe heat circulating in the pipes. When cinders were placed over the 
cement walks a higher degree of humidity was maintained. 

Back of sufficient humidity caused American Beauty roses to be checked in 
growth and the foliage to become hardened and fall from the stem. This re- 
sulted in the death of many small roots in the soil. Plants also failed to de- 
velop growing shoots at the base when the humidity ranged from 60 to TO per 
cent in winter. Under these conditions Pink Killarney was badly affected with 
mildew, the flower buds were short, quite single in character, and lacked sub- 
stance. The sepals remained closed about the corolla and the flowers opened 
quickly on the plant and failed to keep well. When a humidity qf 80 per cent 
was maintained the growth of the x*oses and the quality of the flowers were 
greatly improved. High humidity increased the size of the petals but tended to 
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decrease the color of the flowers by hastening the gi*owth and development. 
Black spot of the rose appeared to develop very freely when the humidity of the 
house was low. 

Observations made at the station indicate that most varieties of roses do well 
on the heavy, rich, loam soil, but some varieties, such as My Maryland, may do 
exceedingly well upon a soil containing a considerable proportion of sand. A 
light, sandy soil, however, might require too frequent v/aterlng to be economical. 
Directions are given for preparing rose soils, together with suggestions for the 
use of fertilisers. In the work at the station the following amounts and forms 
of nitrogen per 100 sq. ft. of bench surface have given good results at various 
times : Dried blood, 5 to S lbs. ; dried fish, 7.5 lbs. ; cotton-seed meal, 10 lbs. ; and 
nitrate of soda, 4 to 5 lbs. Acid phosphate applied at the rate of 4 lbs. per 100 
sq. ft. of bench surface has been sufficient for the needs of the plants and has 
caused no damage. Potash in the form of sulphate, which is considered the 
safest to use under greenhouse conditions, has been used at the rate of 12 oz. 
per 100 sq. ft. The use of lime for the correction of soil acidity was found to be 
important, although it is not considered an element of plant food. The Killarney 
rose is very susceptible to injury from soil acidity, while My Maryland is much 
less susceptible. About 9.5 lbs. of ground limestone per 40 sq. ft. of bench sur- 
face proved to be beneficial in expei'iments recently conducted at the station. 

This bulletin also includes a brief discussion of possible losses of plant food 
in greenhouses, contributed by J. G. Lipman (pp. 43, 44), and suggestions 
as to the purchase of fertilizers, contributed by C. S. Cathcax't (pp. 46, 47). 

Bosa liugonis, a new hardy yellow rose from China, D. Faikchild (Jonr. 
Heredity f 6 (1915), Ko. 9, pp. 429-482, figs. 2).— A descriptive account of this 
Chinese yellow rose, which has been grown in this country less than 15 years. 
In addition to being one of the earliest blooming roses, it has proven to be 
perfectly hardy and a prolific bloomer. 

Boses and their cultivation, T. W. Sandses (Lendo^i: W. S. L. Colling- 
ridge, 119181, 9. ed., pp. 200, pU. 20, figs. 69). — In the present .edition of this 
work (E. S. R., 15, p. 873) the subject matter has been brought up to date, and 
the new varieties introduced through the year 1912 have been included. 

Saxifrages or rockfoils, W. Ieving and R. A. ISklAUBY (London: JSeadley 
Bros., 119151, pp. XII -1-147, pis. 32, figs. 15).— A descriptive account of the 
more important members of the saxifrage family with reference to their use 
in rock gardens. Information is given as to the habitats and cultural require- 
ments of the different species, the class to which they belong, and the hybrids 
that have been bred from them. 

The text is illustrated with photographic reproductions in half-tone and color. 
Tables of red, yellow, and white colored saxifrages or rockfoils are appended. 

List of perennials and shrubs for planting in Illinois (Trans. III. Hort. 
Soc., n. sen, 4^ (1914) ^ PP- 24-^85). — ^Lists are given of perennial flowers, shrubs, 
and hardy vines adapted for planting in Illinois, including information relative 
to method of propagation, relative hardiness, and desirability with reference 
to foliage, flower, or fruit 

Our mountain garden, Mes. Theodoee Thomas (New Yorh: B. P. Button 4 
€0., 1915, 2. ed., pp. 244, figs. 24)»—'A popular account of the author's experience 
in developing an informal garden, including a list of shrubs, vines, flowers, and 
weeds cultivated in the garden.. 

Design in landscape gardening, B. E. Roor and 0, F. BjEnnuY (Wew York': 
Tim Century Co., 1914, pp- 12-4-278, pi, 1, figs. 65). — ^This work is based largely 
upon lectures offered in the department of landscape gardening at the University 
of Illinois. The introductory chapter discuss^ the elements of landscape design. 
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The succeeding chapters deal with design in general, color, planting, difterent 
classes of landscape problems, and garden design. 

FOEESTEY. 

The forests of the United States, K Lundgeen {Engin. Mag„ 50 (1915), No. 
1, pp. i-i7, j/iga. 14 ). — popular descriptlTe account of the forests and forest 
administration in the United States. 

National Forest areas, March 81, 1915 (U. Dept. Agr,, Forest Berv., 
National Forest Areas (1915), pp. 8, fig. I). — X tabular statement of National 
Forest areas revised to March 31, 1915. The total forest area within the National 
Forest boundaries at this time was 184,611,596 acres, of which 21,387,533 acres 
belong to private parties. National monuments which have a total area of 
1,424,940 acres situated within National Forests have been created under the 
act of June 8, 1906, for the preservation of objects of historic or scientific 
interest. In addition some 1,550,048 acres situated wholly or in part within 
National Forests have been designated as national game preserves under special 
acts of Congress. Out of 1,187,297.85 acres in the White and Appalachian 
mountain ranges approved for purchase under the Weeks Law 334,438.03 acres 
were actually acquired by March 31, 1915. 

Handbook for campers in the National Forests in California (U. B. Dept. 
Agr., Forest Berv., Eandhooh for Campers in the Nmmrnl Forests in California 
(1915), pp. 48, figs. 14 ). — ^This handbook gives an account of the various 
National Forests in California, including considerable information relative to 
desirable places to camp, camping outfits, camp fires, cookery, packing, acci- 
dents, fires and fire fighting, hints on fire protection, game and fish, etc. 

Administration report of the forest circles in the Bombay Presidency, 
including Sind, for the year 1913-14, with a summary of progress during the 
five years, 1909-10 to 1913-14 (Admin. Rpt. Forest Circles Bombay, 191S--14f 
pp, 11 •4^189+4) • — This is the usual report relative to the constitution, manage- 
ment, and administration of the state forests in the Bombay Presidency, includ- 
ing Sind, together with a financial statement for the year. All important data 
relative to alterations in forest areas, forest settlements, surveys, working 
plans, fire protection and forest fires, yields in major and minor forest prod- 
xicts, revenues, expenditures, etc., are appended in tabular form. A summary of 
progress during the five years, 1909-10 to 1913-14, is also Included. 

Beport on the forest administration in Burma for the year 1913-14, 0. C. 
Eogees (Rpt. Forest Admin. Burma, 1918-14, pp. 8+128 ). — ^This is the usual 
report relative to the administration and management of the state forests of 
Burma, including a financial statement for the year 1913-14, All important 
data relative to alterations in forest areas, forest surveys, working plans, 
forest protection, silvicultural operations, miscellaneous work, yields in major 
and minor forest products, revenues, expenditures, etc., are appended in tabular 
form. 

The southern cypress, W. E. MArrooi? (U. B. Dept Agr. Bui. 272 (1915), 
PP- 74i 7).— 'This comprises an account of the southern cypress 

with reference to its importance, geographical and commercial range, present 
supply and annual cut, properties of the wood, uses, cypress lumbering, markets 
and prices, stumpage, life history of the tree, cs’press stands, and forest man- 
agement Yolume and taper tables for cypress are appended. 

The jand (Brosopis spicigera) forests of the Funjab, B. O. Coventbt 
(Indian Forester, 41 (1915), No. 9, pp. 807'^15 ). — An account is given of this 
spede^ with reference to its distribution and area, environment, associated 
botany/^e Mstory, and economic value. 
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Hevea rubber cultivation and curing at BTon Pareil Estate, Sangre Orande, 
Trinidad, E. A. Eobinsok and J, W - Saegeant {BuL Dept, Agr, Trinidad mid 
Tobago, 14 {1915), No, 4, pp, 118, 119). — ^Tapping experiments conducted with 
1,200 6* to 9-year-old Hevea teees for the season of 1914-15 resulted in a yield 
of 1,608 lbs. of rubber, or a gross return of $147 per acre with the rubber at 
50 cts. per pound. The cost of cultiyation, manufacture, and sale of this rubber 
was $86.14, leaving a net profit of $60.86 per acre. 

Physiological effects produced on Hevea brasiliensis by various tapping 
systems, L. E. Campbell {Dept. Agr. Ceylon Bui. 19 {1915), pp. 27). — Bulletin 
12 of this series (E. S. E., 33, p. 542) gave the yield secured from various sys- 
tems of tapping. The present bulletin contains the re.sults of examinations of 
the trees included in the tapping experiments with regard to the relative Quan- 
tities of reserve food stored in the bark and wood in and at various distances 
from the tapped areas. 

Of six systems of tapping examined, four had an entirely local effect on the 
reserve food supplies of the trees. In the remaining cases other than local 
effects were apparent Beserves of starch had been withdrawn from large 
regions below the tapped area, and there were also indications that the effects 
extended even to the roots. 

A comparison of different methods of knife tapping and the pricking methods 
of tapping shows that the effects produced on the local food storage by the 
pricking methods have been no less drastic than those resulting from ordinary 
knife cuts. In the majority of cases the effects have been considerably more 
marked. The untapped bark between the incisions was very poor and some- 
times completely deficient in reserve starch. These effects are attributed largely 
to the formation of wound-wood, which not only required a large amount of 
reserve material for its formation but also hindered the lateral transference of 
reserve material across it. With the pricking method of tapping the percentage 
of scrap in the total yield of rubber was very high. 

The effect of different intervals between successive tappings of Hevea 
brasiliensis, T. Fetch {Dept, Agr. Ceylon Bui. 20' {1915), pp, 26). — In connec- 
tion with tapping experiments of Hevea trees conducted at Henaratgoda (E, S. 
E,, 33, p. 543), observations were made of the effects of tapping at various 
intervals of from one up to nine days between the tappings. 

Although the results are not conclusive they indicate that within limits the 
jdeld per tapping increases as the time interval between tappings is increased. 
The greatest yield in a given time is obtained by tapping at the shortest interval 
within the limits under experiment. With the longer tapping interval the num- 
ber of cuts whch it is possible to make to an inch decreases up to an interval of 
about five days, but this decrease does not nullify the increase in yield per tap- 
ping. The yield per unit of bark excised increases as the tapping interval is 
lengthened, at least up to an interval of about six days. After five years’ con- 
tinuous tapping there is no evidence that the yield obtained in a given time by 
tapping at an interval of five or seven days will ultimately exceed that obtained 
by more frequent tapping. 

Bynaiaaite experiments, B. Bxjnting {Agr. Bui. Fed, Malay States, S (1915), 
No, 9, pp. SS7-^4i)> — ^Experiments were conducted at the Castletoh Estate, Telok 
Anson, to test the effect of explosives on the growth of rubber. As measmed 
by the girth increment for one year the control plat gave an average Increase in 
girth of 21.93 per cent, and the dynamite plat an increase of 32.14 per cent for 
every 100 in, of the original girth, ; 

Summing up the results of various experiments with dynamite conduct fey 
the Department of Agriculture in the Federated Malay Stat^ It uppers to fee 
un^ualed for br^tog up Jaardpan,^ It is most eff^tiye oh h^vy hlhy 



48 


ESPEEIME25r3? STATI05T EECOED. 


hard laterite soils and least effective on light or loose soils which offer no 
resistance to the explosion. It is believed that it might be profitable in mahing 
holes previons to planting, especially in heavy soils, half a charge of dynamite 
being sufficient for this purpose. It may be successfully used in breaking up 
logs and tree stumps previously weakened by termites. The value of dynamite 
for cultivation is not doubted, but the high cost of the explosive prevents its more 
general use. 

Rubber manuring experiments at the experiment station, Peradeniya, 
M. K. Bambes {Dept. Agr. Geylmi Bui. 18 {1915), pp. 12, pis. 2). — ^This bulletin 
describes manuring experiments with rubber trees started in 1913 and gives the 
results secured in 1914 with reference to general growth, girth development, and 
latex and rubber yield. The experiment is to be continued over a series of 
years. 

Preliminary experiments on the effect of temperature control on the yield 
of products in the destructive distillation of hardwood, E. C. Palmer {Jour. 
Indus, and Bngin. Chem., 't {1916), No. 8, pp. 668-669, figs. S; CJiem. Trade 
Jour., 67 {1915), Nos. 1476, pp. 199, 200; 1476, pp. 223-226). — ^Data are given on 
some preliminary experiments conducted at the Forest Products Laboratory, 
Madison, Wis., and in a commercial plant at Gladstone, Mich. 

In the small scale distillations lowering the temperature of the process and 
decreasing the speed with whidi it took place gave marked increases in the 
yields of alcohol. The laboratory distillations gave 40 per cent more acetate of 
lime than commercial yields, but the acetic acid was not greatly influenced by 
variation in the method of distilling. The best results were obtained by slow 
distillation duifing the critical stage rather than by losvering the temperature at 
which the reaction took place. This was accomplished by rapidly removing the 
moisture content of the w-ood in the first stages, anticipating the period when 
destructive distillation or the critical stage began, and at this point decreasing 
the temperature of the fire. 

Forest products of Canada, 1914. — ^Pulpwood, R. G. Lewis and W. G. H, 
Botce {Dept. hit. Canada, Forestry Branch Bui. 64 {1915), pp. 18, pis. 2, 
figs. 3). — A report on the production and manufacture of imlpwood and wood 
pulp in Canada for the calendar year 1914. The report shows the quantity and 
value of pulp tvood produced in the Dominion according to the Province in 
which it was produced, the kind of wood used, and the method of manufacture ; 
the Quantity and value of pulp wood exported from Canada and from the 
several Provinces in an unmanufactured state; and the value of wood pulp 
exported from and imported into the Dominion. 

A map showing the location of the pulp mills of the Dominion and a diagram 
representing graphically the quantities of pulp wood used in Canada in the last 
five years, 1910 to 1914, are included. 

KSIASES OF PMHTS. 

The relations between scientific botany and phytopathology, O. Appel 
{Ami. Missouri Bot. Curd,, 2 {191S), No. 1-2, pp. 276-285). — ^In addition to 
giving a brief review of the development of methodology in combating plant dis- 
eases, the author makes a plea for more of the strictly scientific study of plant 
diseases and their conditions and treatment, as illustrated by that of Mfinch 
CD. S. B., 22, p. 152) and of others named. 

Phytopathology in the Tropics, Johanna Westerbijk {Ann. Missouri Bot 
Card., 2 {19X6), No. 1-2, pp. B07-S1S). — Giving a brief account of the character 
and conditions of tropical plant life, the author <fiaiins there are comparatively 
few fungi and bacteria which ha'^e been found to cause serious injury in those 
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regions. CTiie author holds that this is probably due to the peculiar conditions 
there which influence host and parasite and their mutual relations in ways as 
yet but little known. 

Problems and results in the biological study of fungi, H. Kuebahn 
(Yortrage Gesmi. Geb, Bot»i Deut, Bot GeselLy No. 1 (19H), pp. 4^* ligB. 15 ). — 
This is a bibliographical discussion of certain phases of relation between 
parasites and parasitized plants as illustrated by examples taken. 

Pathological plant anatomy, E. Kusteb, trans. by Fjbaxces Doeeance ( [Dor- 
rmioeton^ Pa.] : Translator, 191B, pps. XIY+258-{‘10). — This is a mimeographed 
translation of a book previously noted (E. S. E., 15, p. STS). 

A conspectus of bacterial diseases of plants, E. F. Smith {Ami. Missouri 
Bot. Gard., 2 (1915), No. 1-2, pp. 377-401). — ^Besides a list of families showing 
those attacked by one or more bacteria, a discussion is given of the period of 
greatest susceptibility of the hosts, various influences as related to infection, the 
incubation period, action and reaction between parasite and host, recovery, 
extra-vegetal habits of parasites, their prevalence and geographical distribution, 
and control methods. 

Beport of the division of plant pathology and bacteriology, H. B. Fulton 
(No^*th CaroMm Bta. Bien. Rpt 1913-14» PP» 32, 33). — ^This is a brief account 
of various lines of investigations carried on by the department. In connection 
with the plant-disease survey, the chestnut blight fungus was found in a nursery 
in Guilford County in June, 1912. The infected trees were destroyed, and it is 
believed that the disease is temporarily under control. 

Hotes on some fungus diseases, E. S. Salmon and H, Wosmald (Jour. 
Southeast. Agr. Col. Wye, No. 22 (1913), pp. 450-456, pis. 2, figs. 2). — ^A further 
discussion is given of a disease of apple buds previously noted (B. S. R., 30, p. 
352), which attacks several varieties named in varying degrees, and perhaps 
other fruits as well as berries. The casual organism has not yet been identified. 

It is thought probable that the sowing of celery seed bearing Septoria petro- 
selini apii may be the principal means by which celery blight is distributed. 
It is recommended that infected seedlings he dipped in Bordeaux mixture when 
transplanting them. A number of commercial samples of celery seed have been 
found to be badly infected. 

White root rot (Dematophora neeatrigs, RoselUnia neeafrw) was noted as 
persisting on apple and gooseberry on ground where cherry trees had previously 
stood. 

It is stated that MycosplmreUa brassicicola, considered to be the perfect stage 
of a conldial form, Phyllostieta brassiem, causing a leaf spot on certain crucifers, 
has been found in the Mycosph^rella stage showing mature ascospores on leaves 
of cabbage and broccoli. 

Beport of the imperial mycologist, F. J. P. Shaw (Rpt. Agr. Research Inst 
and €ol. Pusa, 1913-14, pp. 4^-61). — The main portion of this report relates 
to diseases of plants. 

The most important enemy of rice (TyJencJius angustus) is active here from 
July to December, culminating in September or October. It has been known to 
withstand desiccation for 15 months. Transplanted rice is comparatively im- 
mune to natural attack. Burning the stubble may be the best means of protec- 
tion. BcleroUum oryzm has been found to attack rice in Burma, Madras, Bihar, 
and Orissa, 

OolletotrieJium falmtum, causing red rot of sugar cane, is successfully resisted 
by a hybrid between a local cane and foreign varieties of greater size and 
yield. A disease somewhat similar as to symptoms and mode of control is due 
to Gm^alospoiinm sacchari. A collar rot is ascribed to Mettdersoni^ saeelmfi 
and a disease caused by Melminihosp^rium saeehafi wMbh Vprcduces^ but 
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little damage. Smut (Ustilago sacchari) is under investigation. Sereli was 
reported at Jorhat. 

An outbreak of fatal bud rot of coconut palms at Malabar, ascribed at first to 
Pythium palmivorum, was finally assigned to the genus Phytophthora. A collar 
rot of areea palms may be due to Fames lucidus, 

Ftliizociomo, napi, not previously observed in India, was noted on the Pusa 
Farm, living chiefly on mustard, but being apparently almost omnivorous. R. 
(lest mens (also noted on Delphinium) caused a rot of potato, on which R. solani 
was also common. A disease of poppy, associated v:ith Rhizoctonia or with 
Feronospora arhorescens, is ascribed to lack of rotation as its chief cause. 

A cotton wilt of wide distribution was definitely shown to be a species distinct 
from Fusarium vasinfectuniy causing cotton wdlt in the United States. It is also 
less virulent, being unable to attack the Indian cotton known as “ buri,” which 
offers the only present hope of escape from loss by this fungus. 

A different and (in artificial inoculation) more virulent species of Fusarium 
causes a wilt of sesame. No resistant variety is known, but the cold weather 
crop is less subject to the disease than are the monsoon varieties. 

Potato blight (Phytophthora infestans) does not survive the heat of the 
plains, but may possibly become a serious pest in the hills. A Phytophthora, 
discovered to attack Yinca and Petunia, is probably a variety of P. parasiUca^ 
which attacks castor beans. 

The perfect stage of Colletotrichum, causing anthracnose of the betel vine, 
has been discovered to be an Ascomycetes, and the Colletotrichum and Gloeospo- 
rium on chili has been proved to be one and the same fungus. The disease 
appears to be transmitted through the seeds. 

Introduction and acclimatization of new varieties of peanut has caused re- 
cently a large degree of recovery in returns of this crop, which has been dimin- 
ished by the tikka disease. 

The hot-water treatment proved useless against smut of Pearl millet. The 
success of the formalin treatment was demonstrated on several estates. 

Tylenchus similis, the cause of a root disease of sugar cane and banana, 
K A. Cobb (U. 8, Dept Agr,, Jour, Agr, Research, ^ (191o), No, 6, pp. 561--568, 
figs, 2), — ^The author describes a disease of bananas which first made its ap- 
pearance in Fiji in 1890-91. and which was attributed to the nematode T, simi- 
Us, Then only the male nematodes were observed. In 1907 a disease of sugar 
cane in Hawaii was investigated in which both sexes of the nematode were 
recognized, and which at that time was described as T, Uformis, Eater 
investigations have shown the same disease appearing on bananas in Jamaica. 

A critical study has proved that the two species are identical, and a tech- 
nical description of the nematode is given. 

Plant diseases and pests (But, Dept. Agr, Trinidad mid Tobago, 14 (1915), 
No, $, p, 62), — ^A statement by J. B. Rorer is quoted, noting good results from 
pi'eliminary spraying experiments with cacao, coconuts, and cassava. 

Heat as protection against insects and cryptogandc parasites of cultivated 
plants, D. Semichon (Oompt, Refhid, Acad, Bci, [Pam], 1$0 (1915), No, 17, pp, 
5d9-^71).—It is claimed, as the result of tests, that water at temperatures of 
55 to 65** will desti*oy not only insect parasites mentioned and their eggs but 
also fungus plant parasites which have either mycelium or reproductive bodies 
exposed externally. Water at these temperatures also, possesses considerable 
spreading and adherent qualities, these statements applying in eases of OMium 
on grape or quince, rose mildew, Feronospora of grape, and Phytophthora of 
potato and tomato. In the treatment of ^ape mildew it permits the reduction 
of the copper constituent as well qs of the number of treatments. 
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XTspulun as a fungicide, L. Hiltnee and G. Gentner (Prakt Bl, Pflamenbau 
u, ScMits, n, ser,, IS (IBlo), No. 8 , pp. 32-40 )- — It is stated tliat tests compar- 
ing Upsiilun with corrosive sublimate solution for steeping seed grains did not 
show any injury to the seed as due to the former, but that its fungicidal value 
was less than that of corrosive sublimate at the strengths employed, namely, 
0.25, 0.5, and 1 per cent. 

2Iote on lime and sulphur, D, E. Edwae!>es-Kjbs (Jour, Southeast, Agr, Col, 
Wye, No, 22 (1913), pp. 368-370) From experiments described with lime and 
sulphur mixed intimately for use as a fungicide, it is concluded that there is 
no chemical action on mixing either quicklime or slaked lime with flowers of 
sulphur. Consequently, considered fi*om a chemical point of view, there is no 
obvious advantage in adding lime to this form of sulphur when designed for 
use as a fungicide. 

The Penicillium luteum purpurogenum group, C. Thom (Mycologia, 7 
(1913), No. S, pp, 184-142, fig. 1). — In further development of work previously 
noted (E. S. R., 22, p. 531), the author discusses different phases of the series, 
at one end of which stands a strain of P, luteum producing ascospores freely 
and conidia sparingly, and at the other end P. purpurogenum producing conidia 
only. He concludes the article with a synoptical arrangement of the strains 
considered. 

The ■wintering-over of yellow rust and the occurrence of rust years, L. 
Hecke (Natunc. Ztschr. Worst u. Landw., 13 (1915), No, 4-5, pp. 213-220 ), — 
Studies previously reported (E. S. E., 24, p. 743) have been followed up by 
observations tending to show, it is claimed, that under certain conditions the 
overwintering of the mycelium of yellow rust may be of considerable im- 
portance. 

The carrying over of the rust by wild plants is discussed, the author men- 
tioning the yet unpublished work of K. Barfuss, who is said to have found that 
the yellow rust of wheat may infect Bactylis glmnerata, also Kmleria eristata 
and LoUum temulentum. These results tend to contradict the views of a sup- 
posedly sharp specialization by this rust and establish also the fact that this 
fungus can attack rye and barley when wounded and that it may, after cultiva- 
tion during several generations, attack the former even vdien uninjured. 

Meteorological factors appear to be important, all conditions favorable to the 
overwintering of the host apparently favoring the parasite also. 

The cereal rusts, W. P. Feaseb (Ann. Bpt. Queheo Soc. Profee, Plmts letc.}, 
7 (1914-^15), pp, 116-120). — ^This is a somewhat general discussion of rusts 
chiefly as known to occur in Canada on wheat, oats, barley, rye, and corn. The 
use of early or resistant varieties, with destruction of buckthorn and barberry, 
affords a measure of protection. 

Cereal smut control, and yield, E. Joedi iJarliresher. Lmidw, Scliule Butti, 
1912-1914, pp. 161-165). — It is stated, as the result of tests carried on during 
several years and in part previously reported (E. S. R., 24, w 345), that as used 
for smut of wheat, formalin at 0.2 per cent is more effective than copper sul- 
phate at 0.5 per cent strength, but that it is also probably more injurious, to 
germinability. 

Busted seed wheat showed in 1913 a lowering of yield, reaching 26 per cent 
as compared with the yield from sound grain. 

Fungus diseases of cassava, X B. Eobeb (Bui Depl Agr, Trinidad and 
Tohago, 14 (1915), No. 2, pp, 86-38; ahs, in Agr. News IBarhados}, 14 
No. 84 I 9 P- 174).— The comparative freedom of cassava from disease in Trinidad 
is ascribed largely to the casual and discoptinuous character of its cultivation 
there hitherto, a condition which Is now rapidly disappearing. The only : dis- 
eases mentioned as serious at this time are leaf spot affect!^, as deserib^; 
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A disease of the peanut caused by Bacterium solanacearum, H. R. Fulton 
and J. R. Winston {North Carolina Bta. Bien, Rpt 1913-14, pp, figs, 4 ) , — 

In August, 1912, peanuts of the Spanish variety were observed in Granville 
County, N. C., as badly diseased, in some cases 15 per cent of the plants being 
affected. Examination showed that they wei*e infected with R. soJanaceartim, 
the same species as that causing Granville wilt of tobacco. 

Since the peanut has been proved susceptible to attacks of this organism, atten- 
tion is called to the fact that it can no longer be recommended for use in crop 
rotation. 

Fungus parasites of the pigeon pea, E. Rangel (Bol, Agr, iSao Paulo'}, 
16. ser,. No. 2 {1915), pp. 145-156, figs. 8). — Descriptions are given of the 
following new species of fungi found parasitic on pigeon peas in Brazil ; Yellosiella 
cajani {Cercospora eajani), C. instabilis, Colletotriclmm cajani, PJiyllosticfa 
cajani, and Phoma cajani. The first mentioned is a new genus and species based 
on Cercospora cajani described by Hennings in 1902. 

Infection experiments with the potato blight fungus, G. Smith {Jour. 
Southeast. Ag7\ Col. Wye, No. 22 (1918), pp. 494'-496). — The author claims to 
have shown that spores of Phytophthora infestans, which freely attack Bolanmn 
aviculare in Australia, are also able to infect this species in England without 
a process of gradual adaptation, but he reports that it did not infect tomato, 
R. dulcamara, or B. nigrum. 

A biochemical study of the root rot of sugar beet, J. Bodnajs {Bot. Kdsilem. 
IBudapesf}, 18 (1914), No. 4, pp. 114, abs. in Bot. Centhl., 126 (1914), 
No. 24, p. 644) ‘ — Sugar beets showing root rot gave less cane sugar and water 
but a larger content of invert sugar, ash, aluminum, and acid than sound roots. 

Invertase could be demonsti’ated in the diseased but not in the sound beets, 
this fact being correlated with the degree of vitality of the bacteria in the dis- 
eased roots. 

Sereh in relation to sugar production, F. B. Fellinga {Arch. Swiker Indus . 
Nederland. Indie, 28 {1915), No. 8, pp. 7i-84). — It is stated that the de- 
generative disease of sugar cane known locally as sereh is becoming more and 
more prevalent in Java, affecting the more productive and common native cane 
by lowering both the quality and quantity of the sap output. The disease is 
said to agree with tyiie No. 4 of those described by Wakker and Went (E. S. R., 
10, p. 56). 

Selection of productive stock absolutely free from sereh and maintenance of 
the most favorable cultural conditions are deemed imperative. 

The comparative susceptibility of varieties of swedes and turnips to the 
swede mildew (Erysiphe polygon!), G. O. Seaelb (Jour, Southeast, Agr. Col. 
WtfC, No. 22 (1913), pp. 4ST-49d).— Results are tabulated for tests in the 
summer of 1913 with each of 34 varieties of swedes, 41 of turnips, and 2 of 
rape from seed obtained from five well-known seed merchants in England and 
Beotland, Eveiy plat was attacked to a greater or less extent, the swedes and 
rape more severely in general than were the turnips. Crop results are also 
indicated. 

Chlorosis of plants with special reference to calico of tobacco, G. P. 
Clinton (Conneotmit State Stu. Rpt. 1914, fit. 6, pp. 851-424, pU. 8).— After a 
discussion of chlorosis in plants and the various theories regarding its cause, the 
author gives brief descriptions and results of nearly 300 experiments conducted 
during the years 1906 to 1914, inclusive, to determine the nature and control 
of the mosaic or calico disease of tobacco. 

As a result of the investigations, it is claimed that calico of tobacco is pri- 
,, mariiy a disease of the chlorophyll of the infected plants. It is infectious, and, 
to certain extent, ebnta^ous. It can be communicated to the leaves through 
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the roots, but more commonly by contact, as in handling plants, etc. The dis- 
ease is carried by seed to a limited extent, insects may spread it, but infected 
plants in the seed bed are believed to be the primary source of the trouble. The 
genuine disease is not developed by pruning if it is not already present or intro- 
duced during the pruning i^rocess. 

Calico is said to recfuire 10 to 14 dhys after infection before the disease 
becomes apparent. The extent of development depends on the age of the plant 
at the time of infection, mature leaves not being visibly infected, although they 
may serve as carriers of infection to younger ones. 

A similar disease of tomatoes is recognized, and it 'vf'as found possible to recip- 
rocately inoculate tomatoes and tobacco, causing the characteristic appearance 
of the disease. Other species of Nicotiana were successfully inoculated, as were 
a number of other solanaceous plants, but not of plants belonging to other plant 
families. 

The “ virus ’’ is said to be renewed within the tissues of the plant, is destroyed 
by heat, is filterable, can be extracted with alcohol, ether, and chloroform, and 
retains its vitality for some time in the presence of toluol. The author considers 
the virus as being of the nature of an enzym, and the experiments are be- 
lieved to suggest that it belongs to the group of oxidizing enzyms. 

Bacteria are not considered as causing the trouble here described. 

Suggestions for the control of the disease in the seed bed and field are given. 

A bibliography of some of the more important contributions to the subject of 
plant chlorosis is given, in which brief abstracts of the subject matter are 
included. 

ISTew tomato diseases, E. Eapaics (Ahs, in Bot. Centhl., 126 (1914), 26, 

p. 825). — ^Tlie author reports, at Debreczen, Fmarium ernbescens as causing a 
dangerous disease of ripe or unripe tomato fruits, CollefotricJiiim lifcopersici as 
causing aiithracnose in mild form on the unripe fruits, and Beptoria lycopersioi 
on the leaves. 

Kote on Bhizopus nigricans, H. Wobsjcald (Jour, Botitheast Agr. Cok Wye, 
No. 22 (IBIS), pp. fig. 1). — Study of the organism causing a rot of 

tomatoes showed by comparative tests that the strain from Kensington and that 
from Wye are to he regarded as plus and minus, respectively. 

Watermelon wilt spread by contaminated seed, H. R. Fuxton and J. E. 
WiNSTOK (North Carolim Bta. Bien. Ept 1913’-14, pp. 48-51, fig. 1). — ^Attention 
T/as called in August, 1912, to a destructive melon disease due to Fmarium 
mvemm. Observations indicate that, while the disease was widespread, it seemed 
to be associated with one lot of seed as the source of infection. Seed of this lot 
were procured, and upon germination, showed the presence of the fungus F. 
niveum. Pure cultures were obtained and the disease readily produced by in- 
oculation experiments. 

When infected seed were disinfected no disease appeared on germination, indi- 
cating that the seed were only externally affected. Some experiments in disin- 
fecting seed were carried on which indicate that soaking seed for 30 minutes 
in 0.5 per cent solution of formaldehyde not only increased the germination of 
the seed, but also greatly reduced the infection. 

Wood decay in orchard trees, W. T. Hobne iValifomm €ire. 187 (1915), 
pp. IS, figs. 2).— Attention is called to the frequent occurrence of rots affect- 
ing orchard trees, in some Instances apple and stone fruit trees being seriously 
attacked. The decay is said to be due to wood-destroying fungi, and serious 
losses have been reported from a number of localities in California. 

The author recommends cutting out, disinfecting, and coating the wounds 
with asphaltum. The trees should be inspected at the end of the summer and 
disinf ect,ioh renewed. If necessary^ ■ 
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TricRoseptoria fructigena on (Quince and apple, W. Pietsch (Landto, Jahrh.^ 
47 (1914) > ^ 0 , B, pp. S03S23, figs, 13). — ^Tlie author, reporting a continuance of 
previous studies (E. S, R., 29, p. 247), states that irregular flecks on quince 
leaves showed pycnidia and spores resembling closely those on the fruit ascribed 
to T. fructigena. 

Results of culture studies on sterile substrata and on living fruits are detailed. 
The Japanese quince is apparently not attacked, but the ordinary quince is more 
susceptible than apple. Apparently the spores survive even hard winters, the 
period between October and March being favorable to the spread of the organism. 
The fungus appears to be common on fruits of haw, from which it appparently 
passes to quince, and from this to apples in storage. This suggests early gather- 
ing of the quince crop and careful disinfection of hands, baskets, etc., before 
handling the apples. 

The cedar rust disease of apples caused by Gynmosporangium junipeii- 
virginiancs, H. S. Reed and C. H. Ceabiix (Virginia Sta. Tech. Bui. 9 (1915) » 
pp. 8-106, figs, B3 ). — detailed account is given of the biology of the fungus 
causing a rust on apple foliage and fruit, and the effect produced on each host 
plant is discussed. The investigations on which this report is based have been 
In progress since 1910, some data regarding control measures having been pre- 
viously issued (E. S. R., 30, p. 450). 

In the present bulletin, accounts are given of investigations on the spring 
development of the fungus on the cedar, its development on apple foliage and 
fruit, the sporophytic and gametophytic generations of the fungus, chemical 
studies of diseased and iiealtliy leaves, influence of the fungus on the transpira- 
tion, photosynthesis, and respiration of apple leaves, and a summary of experi- 
ments for the control of the rust on apple foliage. 

The authors found individual variation regarding susceptibility of cedar trees 
to attacks of the fungus, which was also shown by varieties of apples. Of the 
apple foliage, only young leaves are susceptible, and infection takes place only 
In the presence of abundant moisture. The transpiration of affected apple trees 
was found to be almost constant, whether in light or in darkness, due probably 
to the stomata becoming unresponsive to light stimulus. Photosynthesis was 
reduced and respiration increased in diseased leaves. Chemical analysis 
showed a decrease in total sugars, invert sugar, and starch, and an increase of 
sucrose in the rusted leaves. 

Discussing means of control, the authors conclude that the application of 
fungicides has not proved to be a practical method of controlling the disease 
when red cedar trees are present in the neighborhood of apple orchards. In 
such cases, permanent relief can be obtained by the removal of all red cedar 
trees in the vicinity. 

A bibliography is appended. 

Apple leaf Spot or black xot canker, P. I. Bsyce (An>^. Bpt Quebec Boc. 
Protec. Plants letc.], 7 (1914’^15), pp. 86--90, figs. 3).— This disease (BphwropsU 
malorum) has been noted at Sainte Annes in two forms, the frog-eye spots on 
the leaves and the canker on limbs and growing or stored fruit, several varieties 
being attacked. 

Maintenance of the trees at full vigor is recommended as a general treatment 
for the trees and the growing fruit. Temperatures below 40"* F. reduce or pre- 
vent black rot in stored fruit 

Apricot gummosis and sour sap, L. H. Dat (Mo. Bui €om. Sort Oal, 4 
(1016), 7, pp. Observations and tests as noted have led to the 

view that many gunmaing and sour sap conditions of the apricot tree which are 
common in the coast regions of California are called by fungi or bacteria which 
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obtain entrance at points of injury due to various causes. Cutting out and disin- 
fecting the diseased area, where this is not too extensive, has proved successful. 

Blight resistant pear stocks, G. Gompebe (Mo. Bill. Com. Hort. Cal.y 4 
(1915) y No. 7, pp. SIS, 814, — ^Referring to a report by Beimer (E. S. B., 

S3, p. 53), the author states that a tree grown from seed of a Chinese wild pear 
sent over by himself in 190S is producing fruit and is not attacked by either the 
pear blight or the woolly aphis, both of which attack severely contiguous trees 
gi*own on common stock. 

Wilting of raspberry and loganberry canes, H. Woemald (Jour. Southeast. 
Agr. Col. Wye, No. 22 (1918), pp. 474-482, pis. 3, figs. 4).— A descriptive dis- 
cussion is given of four fungi found in wilted canes examined, namely. Bender- 
sonia rithi, Didymella applanata, Coniotliyrium fuelceVH, and Gnomonia rubi. A 
Fusarium has been noted as possibly parasitic on the roots of raspberry. It is 
considered to be the conidial stage of Nectria rubi. 

Withertip of coffee (Mem. Fomento iCosta Rica'], 1913, pp. 380, 381), — A 
partial or total drying up of twigs in exposed parts of coffee trees is noted as 
causing losses in portions of Costa Bica. Causes assigned by several writers 
include various fungi named, cold dry winds, and unfavorable physiological 
conditions. 

Heterodera radicicola, G. Boxuab (BoL Agr, iSao Bauloli, IS. ser.. No. 4 
(1915), pp. 329, 330). — Observations made by the author are cited in support 
of the view that B. radicicola does not attack coffee trees under normal con- 
ditions. 

Bed rust of tea, 0. Beenaed (Dept. Lamdb., Nijv. en Bandel IDutcIi Bast 
Indies], Medcd, Proefstat. Thee, No. 32 (1914), PP» l'^20). — ^TMs discussion 
appears to be preliminary to a somewhat fundamental study of red rust of tea 
I>lants, said to be increasingly Injurious recently in Java. 

The disease is due to Cephaleuros virescem, long known in this region as 
readily attacking tea plants subjected to unfavorable conditions, some of which 
are here discussed. Fungicides appear to be relatively ineffective in controlling 
this trouble. 

The control of koleroga of the areca palm, B. C. Coueman (Agr. Jour. 
India, 10 (1915), No. 2, pp. 129-136). — ^This is a brief account of the work now 
in progress in connection with the koleroga disease of areca palm due to Phy- 
iopMhora omnivora arecw, in relation to the conditions peculiar to the region 
indicated, within which this disease is prevalent. 

The fungicide used was Bordeaux mixture of double strength, to which had 
been added an adliesive mixture of resin dissolved by heating with soda in water. 
The finished mixture showed remarkable adhesive qualities considering the 
torrential rains prevailing there during part of the year. A special type of 
spray adapted to the nature of the work has been employed. These protective 
measures are being widely tested out. 

Experiments are now in progress with a view to stamping out the disease 
entirely, and one area where the rainfall is about 300 in. annually has been kept 
clear , during the past three years. 

A disease of coconut in Kew Caledonia, B. H. Compton and F. D. Montaoue 
(Mev. Agr. Nouvelle-CaUdonie, No. 44 (1914), pp* 29-SB).—A brief preliminary 
discussion is given of a disease affecting flowers, leaves, fruit, trunk, and roots 
of coconut in New Caledonia. The cause is said to .be a fungus, the identity 
of which has not yet been settled. In its vegetative phase it ramifies widely in 
the tissues, the fructifications forming externally and producing a vast number 
of ^ores. Infection may occur by means of these or by contact of soufld ’ with 
di^ased tissue* Sanitary- measures- are^suggested* \ 'W' 
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Coconut disease in Hew Hel)rides, M. 3. Kowalski (Eev, Agr, Womelte- 
CaUdonie, ISfo, 44 PP^ 66-39 )* — ^Leaf disease of coconut, ascribed to 

Pestallosiia palmanim, is described as causing considerable loss in connection 
with young trees. A cacao leaf disease of undetermined cause is reported, also 
a scale insect of coffee trees, which may be the same as that which attacks 
coffee in Madagascar. 

Melaxuma of the English walnut, H. S. Fawcett (Mo. But Com. Mart. 
€at^ 4 (1915), Eo. 7, pp. 29SS97, figs. B ). — ^A description is given of melaxuma, 
a disease causing black cankers and exudation of black sap on the large limbs 
and trunks of English walnut trees. This has become of considerable im- 
portance in Santa Barbara County, California, within the past three years, and 
has been found in other counties named. 

The disease is infectious, being caused by a species of Bothiorella which also 
attacks a willow common in this vicinity, poles of which are often used to prop 
the lower limbs of the walnut trees. If not too far advanced, it may be con- 
trolled by cutting out the cankers and dead limbs and treating the wounds with 
strong lime sulphur or with Bordeaux paste, directions for the preparation and 
use of which are given. 

banker of Pelaxgonium, W. Maonus (Garteufiora, 64 (1915), No. 5-6, pp. 
66-68, figs. B ). — Brief mention is made of the production of tumorous growths 
on Pelargonium, apparently similar to those frequently observed to form spon- 
taneously, by inoculation with bacteria said to be also pathogenic to animals, 
including human beings. 

, The effect of continued desiccation on the expulsion of ascospores of 
Endothia parasitica, F. D, Hbald and B. A. Stubhaltee (Mgcotogiu, 7 (1915), 
¥o. S, pp. 126^139 ). — ^Tests described are said to show that while continued 
desiccation does not prevent the expulsion of spores by the perithecia of M. pam-, 
siiica when resubjected to favorable conditions of temperature and moisture, 
it does lengthen the period from the beginning of favorable conditions to the 
tet expulsion, so that perithecial material which has been dried for three 
months or more would rarely, if ever under natural conditions, discharge 
spores. Material dried for one or two months might be a source of danger. 

Spores from desiccated perithecia showed little or no reduction in germina- 
bility. Apparently, also, the time limit of ability to expel ascospores was not 
reached in the longest period (11 months and 18 days) here employed. 

Tests on the durability of greenheart, 0. 3. Humpburey (Mycologia, 7 (1915), 
Eo. 4, pp. 204--B09, pt 1 ). — ^Tests of ^ectandra rodimi are described as carried 
out with various wood-destroying fungi under favorable conditions. Heartwood 
proved highly r^istant, and in most eases practically Immune, to ail the fungi 
used, very little effect being visible. The sapwood proved immune to only S of 
the 28 fungi employed. Lm^tes sepiaria caused a loss in dry weight of ST per 
eent in one year, MeruUus liverymans 26 per cent, and the losses caused by 6 
other fungi ranged from 10 to 25 per cent 

Observations on Herpotriohia nigra and associated species, F. J. Seaveb 
(MyCiMg^, 7 (1915), No. 4f PP* ^1^9 211).— The author reports that spores of a 
fungus found on Picea with M. nigm and NeopeGl 0 ia couUori, and at first 
thought to be those of an undescribed species of Herpotrichia, were found to 
he, those of a Hytllidldn closely related to or identical with M. fusisporvm and 
fit^uently as^iated with M. nigra, on conifers. The Mytilidion has also been 
found a»^iated with W. eoMlten on pine needles. 

Some db^rvaiiona on sycamore blight and accompanying fungi, 3. F. 
A^nws^ Amd. Mm.,.21 (1914)9 pp. 199-114, PU* 2).— A brief 

^veh‘'ofv1he p^aj'’ Investl^ioh of sycamore blight (Qnomimia 
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veneta) said to exist in four conidial forms, known by other names, an asciger- 
ons stage developing in late winter or in very early spring on leaves kept over 
winter. Notes are also given on three other fungi commonly found on twigs 
killed by the blight. 

A disease of plantation rubber caused by Ustulina asonata, P. T. Bbooks 
(Few PhvtoL, Ik No. 4-d, pp, 152-iBk, flffS. d).— ■’The author describes 

a collar and root disease attacking rubber trees five years old and upward, 
said not to have been noted before 1014 in Malaya, and ascribed to U, mmta. 

Field and laboratory studies are described. The trouble is said to be readily 
distinguishable from the root diseases caused by Fames semitostus (F. ligmsits)^ 
Spfiwrostilde repens^ and Eymmoclmte nowia. The fructifications, which form 
grayish and brown or blackish plates, are found in the collar or on the exposed 
lateral roots. The fungus probably often begins its growth on decaying stumps 
or follows attacks of white ants. 

The removal of all discoloredr tissues is considered important. 

Diseases of Manibot glaziovii, P. Abens (In International Rnbher Congres 
met TentoomtelUng, Batavia^ 191k* — Bnbher BecueiL Amsterdam: J, E, de 
Bmsy IIBIBI, pp, IkO, lkl)*—A description is given of the disease of M, glasiiovU 
in Java due to Pomes semitostus, and another disease ascribed to the improper 
removal of the outer bark before tapping, which leads to decay and insect 
attack. 

Diseases of Hevea brasiEensis in Java, A. A. L. Botoebs ani P. Abens (In 
Intermtioml BuHer Ccmgres met Tmfoonstelling, Batavia, 191k* — Bubber 
BectieiL Amsterdam: J. E. de Bussy il91Bl, pp. IBB-IBB, figs. 4);— Notes are 
^ given on the principal fungus diseases that have been observed on JET. brasUiensis 
in Java. 

The fungus diseases of Hevea brasiMensis, T. Fetch (In International 
Bubber Vongres met TentoonstelUng, Batavia, 191k* — Bubber BecueiL Amsfer- 
dam: J, E, de Biissy 119151, pp, 11&-129}, — Compiled data are given relating 
to the fungus diseases observed on the leaves, stems, and roots of E. brasUiemis 
in Ceylon, •^ith suggestions for their control so far as definite means are known. 
No new diseases are repoited and the general situation is considered satis- 
factory. . 

Boot diseases in Halaya (Agr, Fetes [Barbados], Ik (191B), Fo: Bki, pp. 174, 
17B). — This is a'^brief notice of the two root diseases of Hevea reported by 
Brooks (E. S. R., $3, pp. 150, 449) as due to VstuHna zmiata and Bybrn-ostilbe 
repens, respectively. 
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A history of British mammals, G. E. H. BABBETT-HAiuinTON (Londm* 
Gurney Jackson, 19H, vol. 2, pts. 15, pp. S+k09-k^G, pis. $, ftffB. 10; 16, pp. 
kB7^0k» ki 9 )* — A continuation of the Muridse, or mice and rat^ of 

the Bodentia, previously noted (E. S. B., SI, p. 248) . 

It is announced that owing to the death of the late author the work, com- 
mencing with Fart 16, will be completed by H. A, C Hinton. 

The prairie dog and Its control, M. H. Bwenk {Febrmkm Bfa. But Mk 
(1915), pp. 5-S8, figs. 4)-“— A. general account of the prairie dbg of the plains 
iCymmys ludomeianus) is followed by a more detailed discussion of 
measures, including competitive experiments in fall and spring polsonli 
‘ fumigation experiments, ^ 

,tes^ were 'made: 'from, October . 

' hiive be^ '^reconiitoded, for use In 
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destruction varying from 90 to 99 per cent. Each formula was tested twice 
on 100 burrows known to be occupied, the eifect being determined by plugging 
the holes of the burrows within a few days after the distribution of the grain, 
as in case the prairie dogs were still alive the burrows would be opened within 
a week, ^Two formulas showed an eJEciency of 99 per cent, the one most easily 
and (quickly prepared and recommended by the author being the Colorado 
formula, recommended by Johnson in a circular previously noted (E. S. E., 2S, 
p, 450). Directions given for its preparation are as follows; “Dissolve 1 oz. 
of pow'dered strychnia alkaloid (for which we substituted strychnia sulphate), 
one-half teacup of starch, and 1 teaspoonful of saccharin in 1 qt. of boiling 
water. Pour it over 12 qts. of grain (barley, wheat, or oats), which is held in a 
tight vessel, as a galvanized iron tub (which should subsequently be scrubbed 
clean). Stir the mixture very thoroughly until every grain receives a thorough 
coating, then spread the grain out to dry. It will keep indefinitely. Sprinkle 
on the mounds of the occupied burrows.’’ 

Spring tests were made between February 12 and April 15 of five of the ten 
formulas above mentioned, including the two which gave the best results. The 
formulas tested “were found to rank in the same order of efficiency as in the 
fall, the first ^application giving x’esults which varied from 5S to 77 per cent, the 
second application an efficiency of 0 to 28 per cent. In a demonstration of the 
results that could be obtained on the range from the use of the most effective 
formula, an extensive distribution of it resulted in the destruction of 75 to 89 , 
per cent of the prairie dogs. The author’s observations as well as those of 
others indicate that there are few birds killed by the exposure of the poisoned 
grain. 

Fumigation experiments with carbon bisulphid led to the conclusion that 0,5 
fluid ounce of this chemical is insufficient for the dosage of the average prairie 
dog burrow, since not over one-half of the animals succumb to such a treat- 
ment, but that 1 02 . is a sufficient dosage to kill from 80 to 100 per cent of the 
animals. An increase in dosage to 1.5, 2, or 2.5 oz. did not consistently add to 
the effectiveness of the fumigation. When the soil is moist from recent rains 
good results follow the. simple careful pouring of the ounce of carbon bisulphid 
into the burrow, but it is thought that the most consistently satisfactory 
results will follow the use of the chemical on dry corn cobs. A test made of 
mixing carbon bisulphid with gasoline indicates that 1 oz. of pure carbon bisul- 
phid is more effective than is 1 oz. of carbon bisulphid mixed with 1 oz. of 
gasoline* 

A list of 23 references to the subject is appended. 

The insectivorous habits of the mole in Briti^ Oolumbia, E. 0* Tbxheenb 
{Agr, Gm, Gamda, B (1515), JTo. 3, pp. 1817) .—-The two species here 
referi^ to which occur in the Lower Fraser Valley are Bmpaims toimsendi 
and WeUrotrk^hm tlie latter being the more common. The author con- 

cludes that the insectivorous habits of the mole in British Oolumbia are im- 
portant aids to the farmer in the control of soil-infecting insect pests, and that 
uhlm moles are prc^nt in exceptional numbers, their good points in all 
probability outntimber the bad. 

The mmtoat (Fiber subethicus) and its ravages in Bohemia, O. Haempel 
iGmmhm, M Fo; 48, pp. 5T0-573, fips, 4/ ^ Xntermt ][mt. Apr, 

Hmt Di&mses, $ (1515), 2, pp. 385, 33i).— 

tosur pairs of were imported eight years ago from Canada 
: to liberated, has Incr^sed to an extraordinary extegt 

, 'Vjian# became. and also, increasing in other. parts, 

^ deteriorated since its- 

^ ‘that how, refuse the skins, ' , . ' \ 
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Eood Labits of tiie tbraslies of tbe ITnited States, F. E. L* Beal {V, B, 
Dept, Agr, Bui BSO (1915), pp, 23, figB, 2).-— Eleven species of thrnsLes occur 
within the limits of the United States, of which sis are here considered, namely, 
Townsend’s solitaire (Myadeates towmendi), the wood thrush (EylocichU 
mustdtim), the veery ^d willow thrush (JET. fuaceaceus subspp,)» the gray- 
cheeked and BickneU’s thrushes (E, alicke subspp.)> the olive backed and rus- 
set-backed thrushes (E, mtulata subspp.)» and the hermit thrushes (E, guttata 
subspp.)^ An account of the food habits of the five species of robins and blue- 
birds of the United States by the author has been previously noted (E. S. R,, 32, 
p, 648). 

The account of each species includes a classified list of the insects identi- 
fied in the stomachs and the number of stomachs in which each was found. 
** The thrushes are largely insectivorous, and also are fond of spiders, myriapods, 
sowbugs, snails, and angleworms. The vegetable portion of their diet consists 
mostly of berries and other small fimits, . . . Thrushes of the genus HylocicMa 
show a very pronounced taste for ants, and the average consumption of these 
insects by the five species is 12,65 per cent. Few birds other than woodpeckers 
show so strong a liking for this highly fiavored food. Hymenoptera in general, 
including ants, bees, and wasps, are the second largest item insect food, 
Lepidoptera (caterpillars) stand next as an article of thrush diet, while Orthop- 
tem (grasshoppers), which are a favorite food with most birds, do not seem 
to appeal much to the thrushes. 

** The thrushes are pronounced ground feeders, and may often be seen picking 
small fruit that has fallen to the ground. The vegetable portion of their food 
(40,72 per cent) is largely composed of fruit, which constitutes over 34 per 
cent of the total food. Of this 30.88 per cent is made up of wild berries, which 
outweigh the domestic varieties with every species. In all, 94 species of wild 
fruits or berries were identified in the stomachs of these birds, although it is not 
always practicable to identify such material unless seeds or some other char- 
acteristic parts are present. . , . Domestic fruits eaten so sparingly by 
the thrushes here considered as to be of no economic importance.” 

lEteport of the division of entomology for the biennial period ending 3>e- 
cember SX, 19X4, B. M. Ehbhob]^ ( IBim,} Bpt, Bd, Comrs, Agr, and Woreatry 
MamaU, pp, MS-4S1, pis, 6 ), — This, the usual biennial report (E. S. E., 

29, p, ^), presents details of inspection work carried on, including the inspection 
of agricultural products imported into the Territory from the mainland and 
foreign countries, inter-island inspection, and a list of the pests intercepted, A 
brief account is also given of pests wMch during the past two years have proved 
quite a menace to plant life in and around Honolulu, as well as in some districts 
on the other islands, namely, the Japanese rose beetle (Adorctm ienuimaeu- 
iatm), coconut palm leaf roller (Omiodea hlaehhumi), alligator pear bark 
beetle (Xylehorm immaturua), tree roach (Eleutheroda dyUacoidea), cutworms, 
mealy bugs, scale insects, plant lice, ants, etc. 

Eeports of the Work of the Insectary, by D. T. FuHaway (pp. 143-151) In 
introducing, breeding, and distributing parasites of the fruit fiy and horn 
and Parasitism Among the Larvm of the Mediterranean Fruit Fly (€mMtia 


m^tata) in Hawaii during 1914* by E, A. Back and 0. E. Pemberton (j^. 

161) are appended, . ' ' ’ ' ’ 

important insect pests of the greenhouse, E, D. WhiwabsE 


BU, 0iro. (WM), pp. 93-i0|, figs, brief popular Is 

of sev^l of uKire important ii^ects occurring' in gre^lws^ 

' .^eenbouse red ^der (Tolrotifolpif;’?. 
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Control of raisin insects, F* T, Bxoletti (CMfornia Bta. Oirc. 1B4 (1915) ^ 
pp, 11, figs. 6 ), — more detailed account of raisin insects and their control than 
that preriously noted (R S. B., 32, p. 245). Descriptions and illustrations 
are given of an insect trap for a refuse box and of a gas-tight door for a fumigat- 
ing room. 

Spraying scheme for the control of insect pests on citrus trees in Florida, 
W, W. ITothbes (Jour. Emru Ent, 8 (1915), No. 2, pp. 151-^154 ). — ^It is stated 
that of the total damage caused by insects to citrus in Florida more than 05 
per cent can be attributed to six species, which in the order of their destructive- 
ness are as follows : Citrus white fiy, purple scale, rust mite, Florida red scale, 
cloudy-winged white fly (Aleyrodes nuhifera), and the red spider (TetranycTinB 
semiacula^tiLs). The woolly white fly (A. liowardi) and the purple mite (T. 
mytUaspidiB) are said to be of secondary importance. 

A spraying scheme which it is thought will largely eliminate tlie damage 
caused by these pests, having been tested quite extensively for three seasons, 
and generally with satisfactory results, consists in the application of paraffin 
oil emulsion 1 : 50 in May ; lime-sulphur solution 1 : 50 to 1 : 75, June to July ; 
paraffin oil emulsion 1 : 50, August 25 to October 31 ; and lime-sulphur solution 
1 : 50 to 1 : T^Novemher or December. 

Miscellaneous insecticide investigations, E. W. Scott and B. H. Siegler 
iU. B. Dept. Apr. Bui. 278 (1915), pp. 47 )- — ^The authors report upon tests of 
new and promising arsenicals and spray combinations made at Benton Harbor, 
Mich,, during the seasons 1912 (pp, 1-11), 1913 (pp. 11-19), and 1914 (pp. 
19-2T). 

The, conclusions drawn as a result of the three seasons’ work are as follows; 
**Arsenate of lead proved to he the most consistent and valuable stomach poison 
tested, giving satisfactory results throughout the experimental work. Arsenate 
of lead is equally effective in either the paste or powdered form. Triplumbic 
arsenate of lead is less rapid as a poisoning agent than diplumbic arsenate, but 
is safer for use on tender foliage. Arsenate of lead may be combined with 
nicotin solutions and lime-sulphur solution for the control of certain apple 
chewing and sucking insects and fungus diseases. For the control of certain 
sucking and chewing insects arsenate of lead may be combined with kerosene 
emulsion. Arsenate of lead, kerosene emulsion, and lime-sulphur is an incom- 
patible mixture, due to tlie formation of an insoluble calcium soap and the 
subsequent release of free kerosene. In our experience any combination con- 
taining lime-sulphur and soap should not he used, owing to the formation of 
an insoluble calcium soap. Arsenate of lead should not be mixed with sodium 
sailed compounds, since the soluble sodium arsenate formed is destructive to 
leaf tissue. Arsenate of lead combined with a commercial barium tetrasulphid 
gave satisfactory control of the codling moth and caused no foliage injury in 
the experimental apple orchard. 

fihe promising new insecticide developed during the course„ of the 
experimental work Is arsenate of calcium. This arsenical may he manufactured 
at cost than arsenate of lead or may be readily prepared at home as de- 
. scribed |in this bulletin]. During the seasons of 1912 and 1913 arsenate of 
calcium gave encouraging results. In 1914 a commercial arsenate of calcium 
In combination with lime-sulphur gave very satisfactory control of the 
<iMllBg moth* While ai^nate of calcium may have certain limitations, it will 
doubtiep prove of value for the control of chewing insects on certain host plants. 

of iron and arsenal^ of zinc are not as satisfactory as arsenate 
of l^d. Arseixlte impounds arq^ dangerous to use on tender foliage In sonie 
however, it. may fee p^bie to, prevent foliage injury smnewhat by 
coaffiining the soluble ar^ie with ^ Sbdium-sulphur and .|K>tas^ium 
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phur compounds gave fairly satisfactory control of the San Jos§ scale, in sonae. 
instances equaling lime-sulphur solution. Xhey may readily be prepared at 
home without the use of heat.” 

**The following arsenical compounds were also tested at the laboratory: 
Arsenic sulphid, arsenic tersulphid, and arsenic trioxid. These materials are 
destructive to leaf tissue, and therefore undesirable insecticides. Several com- 
pounds containing no arsenic were tested, namely, barium chlorid, barium sul- 
phate, calcium chlorid, copper oxid, lead acetate, lead carbonate, lead chromate, 
lead oxid, lead peroxid, mercury bichlorid, zinc chlorid, zinc oxid, and zinc 
sulphate. While some of these compounds gave more or less satisfactory results, 
they were not of sufhcient promise to warrant fui’ther testing.” 

The insecticidal properties of various sulphids and polysulpMds, P. X 
Pabeott and W. J. Schoene (Jour, Beon. Ent,, S {1915) y No, 2, pp, 204^ 205), — 
This is an abstract of a paper presented by the authors before the American 
Association of Economic Entomologists in December, 1914. 

** The amount of sulphur in proprietary insecticides containing sulpliids and 
polysuiphids of the diifferent foas^s varies greatly, ranging for the sodium prepa- 
rations from 1.79 to 58.92 per cent ; potassium, 2.39 to 38.72 per cent ; calcium, 

3.97 to 26.4 per cent; and barium, 16.54 to 44 per cent The in general 

so far points to the conclusion that the strength of a preparation with regard to 
its sulphur content is a more important consideration than the nature of the 
base of the sulphids and polysulpMds,” 

A new contact insecticide, W. M. Scott {Jmr, Sfeon, Bnt, 8 (1915) , No, 2, 
pp, This article relates to barium sulphur, accounts of which by the 

author have been previously noted (E. S. B., 33, pp. 339, 840). The author has 
found dry barium sulphur to be as effective as lime-sulphur solution in the 
control of San Josd and oyster-shell scales. 

The nicotin sulphate-Bordeaux combination, Y. I. Saeko (Jour, Boon, E%t,^ 

8 (1915) f No, 2f pp, 199-20S), — ^The author’s results and the work recorded by 
others indicate that nicotin sulphate may be safely added to and applied with 
Bordeaux in all cases where Bordeaux alone may be safely used* 

further data on poisoned, bran mash flavored with fruit juice as a means 
of controlling some insects, G. A. Dean (Jour, Boon, Ent,, 8 (1915) ^ No, 2, pp. 
This is a report of work with the Kansas bait, carried on in con- 
tinuation of that previously noted (E. S. B., 31, p. 249). 

Grasshopper control in iETew York: State, E. P. Feet (Jour, Moon, Bnt,, B 
(1915), No, pp, — 0!he author reports that the use of the Kansas 

bait in a grasshopper outbreak in areas bordering the Adirondacks and extend" ^ 
ing from Poland, Herkimer County, through Fulton and Saratoga counti^ 
north to Warren and Clinton counties, gave excellent results. 

The mole cricket (Gryllotalpa vulgaris) damaging rice flelds in Italy, 
N. Hovtodi (Gior. BiBieoU,, 4 (19^14)* No, IB, pp, 189-198; aba, in Internat, Inst, 
Apr, IBomeJ, Mo. But Agr, Intet and Plant Diseases, 5 (1914), No, PP- 
IBBl^ lS82).—The author reports that the mole cricket is increasing in certain 
irrigated rice-growing districts in Italy, where it is the source of conSideralJle 
damage. Wheat, oats, and barley have been badly thinned and corn so re- 
duced as to require reseeding. 

Podisma frigida in Alaska, A. K OAxnmn (€mad, Mnt, 47 (l$15h Fo. X 


p. 160). 

Description^ of hew American Thysanoptera, X D. Hoon (Imemtor J 
Memtrum, S (IMS), No,^ pp. 1^, A hew genus (Ommab 

apd W species of are here de^rlbed as new, 12 ; 

Staler j,-. 
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On some American JBoIotliripidae, X B, Hood (Mnt* Neivs, 26 (1915), No, 4* 
pp, 162~-166, fig, i)» — FranUinothrips temieomis from Moro Island, Panama, 
is here described as new. 

3ffew !E1iysanoptera from Florida and Iiouisiana, J. B. Hood and O. B. 
Williams (Jour, N, 7. Ent Eoc., 23 (1915), No, 2, pp, 121-188, pis, 4 ). — ^Eleven 
species and S genera are described as new. 

!riie Ontario mealy bug (Pseudococens sp.), E. O. Essig (Mo, Bui, Com, 
Sort, Cal,, 4 (1915), No, 1, pp. 343, 344, fig. i).—a:iiis mealy bug, wlxicb infests 
citrus orchards at Upland, Cal., and was first thought to be PBrndomcms 
bakeri, is apparently a new species or one imported from some other country. 
The recent finding of an infestation of this species at Oakland, Oal., on a ship- 
ment of bay trees from Holland indicates that it was introduced from that 
country. 

Preliminary report on the woolly aphis, E. N. Coey (Jour. Emu. Ent,, 
8 (1915), No. 2, pp. 1S$-190). — Investigations in Maryland, here reported, have 
led to the following conclusions : 

**Of all the insecticides used Electro Pine Tar Creosote holds the greatest 
promise due to, first, its power to kill the aphidids j second, its strong repellent 
action and its retention of the penetrating odor after at least 21 months in the 
soil ; third, itS stimulative elSect on diseased tissues ; and fourth, the possibility 
of emulsifying it readily. There is a symbiotic relationship between the 
aphidids and Lasius (Aomtkomyops) inter jeetus. There^ appears to be a 
congregating habit in L. inter jectm of which it may be possible to take ad- 
Tantage in controlling the ant Creosote is an effective repellent for this ant. 
Paradise stocks show some degree of immunity to attack by the root forms of 
the woolly aphis.” 

The pea apMs with relation to forage crops, X X Bavis (U. B. Dept Agr. 
Mnl. 276 (1915), pp. 67, figs, n),— -A monograph of Macrosipkum pisi in which 
the subject is dealt with under the heading of synonymy, identity of species 
occurring in America, post history of the pest and its injuries, character of 
attack, effects on cattle of feeding them infested clover, distribution and 
origin, food plants, description, life history, field observations, generation 
experiments, hatching of the egg, molting, age at which females begin repro- 
ducing, reproductive period, longevity, fecundity of viviparous females, sexual 
forms, fecundity of oviparous females, natural control, and methods of art!- 
. fidal control* 

Bibliographies of the European literature and of the American literature, 
consisting of thirteen pages, are appended. 

A brief general account of the pea aphis by Chittenden has been previously 
Uotai (E. S. B., IS, p. 265), a second edition of which was issued in 1909. 

The cabbage aphis, P. X Pabeott and B. B. Fulton (New Torh BUte Bta. 
0 ^ 0 , $0 (1914), pis. 2, fig. i).— A popular account of this pest and means for 
ItB control. 

Cotton worn, h. i^suHAN (Jour. Ecm. Ent, 8 (1915),, No. 2, pp. 192, 193).— 
Tho author reports that during the past three years the moth of the cotton 
worm ha^ migrated northward across Missouri, Its damage to fruits having 
been considerable each year. Late peaches are said to be the moth’s favorite 
food, thou^ it may also attack apples, grapes, pears, tomatoes, and other 
triAtB on the market 

The com ear worn, L. HAaxMAN (Jour. Eeon. Ent, 8 (1915), No. 2, pp. 
21kSi$, pU. I).— A report of ob^rvations in Missouri, where the pest has been 


unusually abundant and the source of enormous damage to corn and otlmr 
cmps during the imst few years./' ' 
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Becent results in the tise of dust sprays for controlling the corn ear 
worm? J* W. McColloch (Jour. Econ. Ent, 8 (1915) ^ No. B, pp. Bll-BH). — ^The 
author finds that the amount of corn ear worm inj\jy.*y can be greatly reduced by 
thoroughly dusting the silks with arsenate of lead, 6S per cent arsenate of lead 
being as effective as pure ai*senate of lead. While the cost of this treatment is 
jirohibitive where corn is raised for corn and forage purposes, this treatment is 
profitable where corn is grown for roasting ears, show purposes, or for seed. 

Observations and researches on the vine moths, M. Topi (Atti B. Accad. 
Linceii Bend. 01. Set Fis., Mat. e Nat, 5. ser., BS (1914), I, No. 12, pp. 981-9841 
alfS. in Internal. Inst. Agr. IBome], Mo. But Agr. Intel, and Plant Diseases, 5 
(1914), ^ 0 . 10, p. The author reports upon work in the control of the 

hibernating pupse of Oochylis ambiguella and Polychrosis l)otrana carried on in 
Piedmont, partly in collaboration with F. Monticelli. 

In investigations of the extent to which the larvee use the tips of the sup- 
porting canes for pupation, made in order to determine the value of tipping, 25 
vines stripped during the winter resulted in the discovery of 19 pup^ in the 
canes, and 18 under the bark. If this is a general proportion the practice 
would prevent the emergence of but half the moths, which is not a sufficiently 
large proportion for a good control. 

Ah enemy of the strawberry near Beverwijk, ,T. A. C. Schoevebs (Tifdsehr. 
Plmtmziekten, 20 (1914), No. 4i pp- ^-106; ahs. in Bev. Appl. Ent., S (1915), 
Ber. A, No. 4r pp. 194, 195).-— CaterpUlars of Bparganothis ((Emplithira) 
pUterima are reported to have seriously damaged strawberries in the district 
north of Haarlem. 

Defoliation by the beech bark caterpillar or red tail (Dasychira pudi- 
bunda) in the wood at Elspeet, X BiTZEarA Bos (Tijdsehr. PtantensieMen, 20 
(1914), No. 4, PP- 115-140; abs, in Bev. Appl. Ent, S (1915), Ser. A, No. 4, PP- 
195-198). — Some 125 acres of beech wood at Elspeet are said to have been com- 
pletely defoliated by this caterpiller in Octobex*, 1914. 

Biston hirtaxius and methods of combating it, N. Sachabov (Abs. in Bev. 
Appl. Ent, S (1915), Ber. A, No. 1, pp, 49, dd)*-~Oaterpillars of B. Mrtarius 
were the source of considerable injury to quince trees in orchards in Astrakhan 
during 1913, in many cases entirely defoliating them. The species is widely 
distributed in Bussia, and in Saratov and Astrakhan the caterpillars were 
also found on oak, apple, and pear trees. A chaleidid parasite is said to have 
destroyed from 18 to 22 per cent of them during 1918. The caterpillars and 
pupse were also destroyed by Botrytis bassima, some 16 per cent of the former 
and 18 per cent of the latter perishing from this fungus. - 

Stenoptycha pinicolana on larches in the valley of Aosta, M. Savelli 
(Abs. in Internat Inst Agr. IBomeJ, Mo. Bui. Ayr. Intel, and Plant Diseases, 
6 (1915), No. 2, p. 319).— This tortricid, first recorded as causing serious damage 
to larch wood at Argentera and Bersezio in the Province of Cuneb, Piedmont, 
in 1901, occurred in large numbers on larches in the valley of the Aosta during 
the summer of 1914, A description is given of its life stages. 

Byralidm of Bermuda, H. G. Dyab (Imeoutor Imeitiw Memtrms, 8 (101$}, 


No. S-% pp. B$S9). “ , 

Additional data concerning the control of the fruit-tree leaf -roller In 
Hew York, 0. W. Hebeick (Jour. Econ. Ent, 8 (191$), No. 2 , pp. i8(W8d}^; 
This is a report of observations cbnducted in continuation of work 
noted (E. a B., 2T, p. 160). 

In cage experiments carried on indoors Target brand killed , j 
the and ^Ifedde 96.2 cent, whei^i^ in jdie 
’ |atch)^. ' ;■ la > ’bn' plum 

1 ^ ' ' VW.V'. ''/i' -f 
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On some American JEolotBripidse, J. B. Xiooo (SJnt Wews, 26 {1915) ^ Mo, 4? 
pp, 162-166, fig, 1), — FmnkUmthrips tenuieornis from Moro Island, Panama, 
is here described as new. 

JiTew 3?hysanoptera from Plorida and Louisiana, J. D. Hoon and O. B. 
Wmixiscs (Jour, N, Y, Ent Boc,, 2S (1915), No, 2, pp, 121-168, pis, 4).— Eleven 
species and 3 genera are described as new. 

tThe Ontario mealy bug (Pseudococcus sp.), E. O. Essig {Mo, Bui, Com, 
Mort, Cal,, 4 (1915), No, 7, pp, $46, $44^ fig* 1 )* — This mealy bug, which infests 
citrus orchards at Upland, Cal., and was first thought to be Pseiidococcus 
haJceri, is apparently a new species or one imported from some other country. 
The recent finding of an infestation of this species at Oakland, Cal., on a ship- 
ment of bay trees from Holland indicates that it was introduced from that 
country. 

Preliminary report on the woolly aphis, E. N. Cort {Jour, Eeon, Ent., 
S (1915), No, 2, pp, 186-190), — Investigations in Maryland, here reported, have 
led to the following conclusions : 

‘*Of all the insecticides used Electro Pine Tar Creosote holds the greatest 
promise due to, first, its power to kill the aphidids ; second, its strong i^epellent 
action and its retention of the penetrating odor after at least 21 months in the 
soil ; third, itS stimulative effect on diseased tissues ; and fourth, the possibility 
of emulsifying it readily. There is a symbiotic relationship between the 
aphidids and Lasius (AcmithmnyopB) interjectus, There^ appears to be a 
congregating habit in L, interjectus of which it may be possible to take ad- 
vantage in controlling the ant. Creosote is an effective repellent for this ant 
Paradise stocks show some degree of immunity to attack by the root forms of 
the woolly aphis.” 

The pea aphis with relation, to forage crops, 3, 3, Davis ( U, B, Dept, Agr, 
Bui, 276 (1915), pp, 67, figs, 17),— A monograph of Macrosiphim pisi in whicli 
the subject is dealt with under the heading of synonymy, identity of species 
occurring in America, past history of the pest and its injuries, character of 
attack, effects on cattle of feeding them infested clover, distribution and 
origin, food plants, description, life history, field observations, generation 
experiments, hatching of the egg, molting, age at which females begin repro- 
ducing, reproductive period, longevity, fecundity of viviparous females, sexual 
forms, fecundity of oviparous females, natural control, and methods of arti- 
ficial control. 

Bibliographies of the European literature and of the American literature, 
consisting of thirteen pages, are appended. 

A brief general account of the pea aphis by Chittenden has been previously 
noted (E. S. E., 13, p. 265), a second edition of which was issued In 19C^. 

The cabbage aphis, P. J. Pabrott and B. B. Fulton (hTeto York Btate Bta, 
Ciro, SO (1914), pU, 2, fig, 1).—A xmpular account of this pest and means for 
its control. 

Cotton worm, L. Hase3S£AN (Jour, Econ, Ent, 8 {1915),, No, 2, pp, 192, 193),-- 
The author reports that during the past three years the moth of the cotton 
worm has migrated northward across Missouri, its damage to fruits having 
been considerable each year. Late peaches are said to be the moth’s favorite 
though it may also attack apples, grapes, pears, tomatoes, and other 
teits on the market 

The com ear worm, L. Haseman {Jmtr, Econ, Eni,, 8 {1915), No, 2, pp, 
214^218, pis, 2 ). — A report of observations in Missouri, where the pest has been 
umisuall^r abundant and the source of enormous damage to corn and other 
OTps during the past few yearn' ' 
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Becent results in tlie use of dust sprays for coutrolHug tke com ear 
worm, J. W. McCoiiooH (Jour, Eeon, But,, 8 (1915) y Wo, 2y pp. Tlie 

aiitlior finds tfiat the amount of corn ear worm injnj.*y can he greatly reduced by 
thoroughly dusting the silhs with arsenate of lead, 63 per cent arsenate of lead 
being as effective as ptire arsenate of lead. While the cost of this treatment is 
prohibitive where corn is raised for corn and forage purposes, this treatment is 
profitable where corn is grown for roasting ears, show purposes, or for seed. 

Observations and researches on the vine moths, H, 2 ?ofi (Atti B, AeeaJ, 
Limei, Ben&, Cl. Bet Pis.y Mat e Wat, 5. scr,, 23 (IBH), /, Wo. 12, pp, 981-984; 
ahs. in Internat Inst Agr. IRomel, Mo, But Agr. Intel, anJ Plant Diseases, S 
(1914), Wo, 10, p. 1379). — ^The author reports upon work in the control of the 
hibernating pupse of Cochylis amhiguella and PolycJirosis dotrana carried on in 
Piedmont, partly in collaboration with F. Monticeili. 

In investigations of the extent to which the larvsB use the tips of the sup- 
porting canes for pupation, made in order to determine the value of tipping, 25 
vines stripped during the winter resulted in the discovery of 19 pup£e in the 
canes, and 18 under the bark. If this is a general proportion the practice 
would prevent the emergence of but half the moths, which is not a sufiiciently 
large proportion for a good control. 

Aa enemy of the strawberry near Beverwijk, d?. A. C. Schoevebs (Tijdsclir. 
Plantenziehten, 20 (1914) i Wo. 4> PP- 97-100; ahs. in Mev, Appl. But, S (1913), 
Ber, A, Wo. 4» PP- IHt ^95). — Caterpillars of Bpargmothls (CBmphihira) 
pilleriam are reported to have seriously damaged strawberries in the district 
north of Haarlem. 

defoliation by the beech bark caterpillar or red tail (Basychira pudi- 
bunda) in the wood at Elspeet, J. Retzema Bos (Tijdsehr. Plantenpiekten, 20 
(1914), Wo. 4, pp. 115-140; ahs. in Rev. Appl. Ent, 3 (1915), Ber. A, Wo. 4, pp. 
195-198). — Some 125 acres of beech wood at Elspeet are said to have been com- 
pletely defoliated by this caterpiller in October, 1914. 

Biston hirtarius and methods of combating it, N. SxVCHARov in Rm. 

Appl. Bnt, 3 (1915), Ber. A, Wo. 1, pp. 49, 50). — Caterpillars of B. Mrtarius 
were the source of considerable injury to quince trees in orchards in Astrakhan 
during 1913, in many cases entirely defoliating them. The species is widely 
distributed in Russia, and in Saratov and Astrakhan the caterpillars Were 
also found on oak, apple, and pear trees. A chalcidid parasite is said to have 
destroyed from 18 to 22 per cent of them during 1913. The caterpillars and 
pupm were also destroyed by Botrptis hassidna, some 16 per cent of the former 
and IS per cent of the latter perishing from this fungus, * 

Steaoptycha pinicolana on larches in the valley of Aosta, M. Savelis 
(Ahs. in Internat Inst Agr. IRome), Mo. Bui. Agr, Intel, and Plant Diseases, 
6 (1915), Wo. 2, p. 319). — ^Yhis tortricid, first recorded as causing serious damage 
to larch wood at Argentera and Bersezio in the Province of Cuneo, Piedmont, 
in 1901, occurred in large numbers on larches in the valley of the Aosta during 
the summer of 1914. A description is giv^ of its life stages. ; 

Byralidse of Bermuda, H. Q. Dya» (Jmecutor Imeitim Memimm, $■ {1915), 
Wo. pp. 86-89). ' ■ . ; 

Additional data concerning the cimtrol of the fruit-tree leaf-rqllmr 
3few Tork, O, W. PtemcK (Jmr. Bern. Bnt, B (1915), Wg. 2, pp. 


Th^ is a repcKpt of observations conducted in continuation of wofk : : 

^ noted 160). \ 

' In esq^Eoents carried on indoors Tar^ brand MiM W-t 
7 '.^..e^'and Q&S per.d^t;'w&^:<eas.!d 
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killed 92.6 per cent of the eggs, Scalecide 1 : 15, 91.2 per cent, and Orchard 
brand 87,4 per cent In the treatment of hundreds of apple, pear, plum, and 
cherry trees in the spring near or after the trees had become active not a single 
case of injury from the oils could be found. 

Life history of Kenesta albacaliella, Annette F. Bbatjn {Ent, News, B6 
(jt9JtS), No. 4> PP- fdi, Jtp. 1). — ^This paper relates to a lepidopteran which 
feeds beneath a web of silk on the undersurface of the leaves of the common 
blackberry. 

An analysis of spraying methods against the codling moth, P. X Paesott 
Eemi. Ent, 8 (1915), No. 2, pp. ISi-l'tO). — ^The author reports upon an 
experimental application at the Kew York State Station of arsenate of lead and 
lime-sulphui* with a spraying machine capable of maintaining a pressure of SCO 
lbs. Both Vermorel and Bordeaux noiazles were employed, but rarely did the 
spray reach the lower calyx cavity. A table showing tlie results from high and 
low pressure spraying indicates but a comparatively slight difference. 

In a discussion which follows A. L. Quaintanee states that a comparative study 
of the calyx cup in eastern and western apples by the Bureau of Entomology 
of the U. S. Department of Agriculture has shown that the western apple has a 
mudi more open arrangement of the stamen bars than the eastern apples. 

{The occurrence of the European boxwood leaf miner in California, H. S. 
Smith (Ifo, But Com, Sort. Cal., 4 (1915), No. 7, pp. $40-^4$, fig. i),«— The 
author records the occurrence of the itonidid MonartTiropalpus in a 

nursery in San Joaquin Talley. This dipteran, which is a native of Europe, has 
already become well established on Dong Island (E. S. B., 83, p, 859), where it ’is 
seriously damaging boxwood hedges. It is pointed put that studies by Chaine, 
of Bordeaux, France (E. S. B., SO, p. 253), have shown it to attack several 
species of the boxwood in France, particularly Bums sempervirens, B. balearicu, 
and B. variegata, while the varieties B. argentea and B. aurea are very lightly 
attacked and B. latifolia appears to be immune. The author presents brief 
descriptions of the larva, pupa, and adult. 

Two new Lepidoptera from the Antilles, H, G. Btab (Insecutor Insdtke 
Mmstruus, S (1915), No. 5-7, p. 62). 

Hew American Lepidoptera chiefly from Mexico, H. G. Dyab (Insecutor 
Imdtim Menstrms, S (1915), No. 5-7, pp. 79-89). 

The mosquitoes of Hew Jersey and their control, T. J. Hbadlee (New 
Jersey Bias. But 276 (1915), pp. 8-185, figs. 94) • — It is stated that the need for 
a 3^pular, accurate, and easily available manual of the important mosquitoes 
of New Jersey has led to the preparation of this bulletin, which also includes 
a brief statement of the important points involved in their control. See also a 
previous note (E, S. B., 17, p. 56). 

A new Simulium from Texas, F. Knab (Insecutor Imoitke Menstmus, 8 
(1915), No. 5-7, pp. 77, 78). 

The deer botflies (genus Cephenomyia), J. H. Aldbich (Jow. N. Y. Ent. 
Boo., 28 (1915), No. 2, pp. 145-150, pi. 1). — Cephemmyia abJomimlis from the 
Adirondacks, New Yorl^ is , described as new. 

A, new genus of Tachiiaid© from th.e Canadian Northwest, H. E. Smith 
(CamJ. Mnt, 47 (1915), No. 5, pp. 158-155},— The genus Saskatchewania is 
ewted with eam^msis n. sp, as the genotype, 

Sheep maggot flies, W. W. Fbogoatt (Dept Agr. N. B. Wales^ Farmers^ But 
95 (1915), pp. 52, pU. 8, figs. 6).— ‘Substantially noted from other sources (E. S. 
B., 24 p. 757 ; m P. S2, p, 757). 

Bnl. Com. Hort 4 (X9I5), Ho. 4, p, 2^0, 
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A polistifom genus of mnscoid files, C. H, T. Tows^seno {Imeeutor Inseitim 
Menstrms, B (1915) , No, i-4, pp, JfS, 44), 

An acalyptrate genus of Muscoxdea, G. H. T. Townsend (Insecuior In- 
seitiw Memtruus, S (1915), No, 1-4, p, 4I), 

New Hasiceratidss and Bexiidse from Soutii America, €. H. T. Townsend 
(Jour. N, y. Ent, Boc., 2S (1915), No, 1, pp. 61S8). 

A genus of liystricilne files witli wMte maggots, 0. H. T, Townsend (In- 
semtor InBOitim Memtrmts, $ (1915), No. I-4, pp. 4^, 4$). 

Some West Indian Biptera, F, Knab (Insecutor Inscitiw Memtruus, 3 
(1915), No, 1-4, PP^ 46-50). 

New Canadian and Alaskan Muscoidea, O. H. T. Townsend (Vumd. Ent, 
47 (1915), No. 9, pp. 285-292). 

New Andean spallanzaniine files, C. H. T. Townsend (Insecutor Irndtim 
Menstnius, S (1915), No. 5-7, pp. 53-69). 

New Peruvian kystriciine flies, G. H. T. Townsend (Insecutor Irndtim 
Menstnius, S (1915), No. 5-7, pp. 69-76), 

Duration of pupal and adult stages of the meal worm, Tenebrio obscurus, 
P. Eau (Ent. Neios, 26 (1915), No. 4 PP* 154-157).— A contribution to the life 
history of this pest, 

Piea-beeties (Phyllotxeta) injurious to mustard crops and methods of 
controlling them, N. Sachaeov (Ahs, in Bev, Appl. Ent, S (1915), Ber. A, No. 
4, p. 212 ). — This is a continuation of the work on pests of mustard, previously 
noted (E. S. E., 31, p. 849). 

The grape root worm, F. Z. Hastzeix Noth Btute Btu. dire. 4I (1915), 
pp, 6, pis. 2, fips. 4). — A brief popular account of this pest and means for its 
control based upon reports previously noted (E. S. B., 24, p. 7dl; 26, p. 864; etc.). 

Cassava stem borer, H, A. Ballou (Apr. News {Barbados}, 14 (1915), No. 
$40, p. 155, figs. 2 ). — Cassavas growing at the experiment station at St. Vincent 
are said to have been rather seriously injured by a species of Cryptorhynchus 
which attacks the stems. 

Otiorhynchus sulcatus as an enemy of the vine in the tie d’Oleron, M. 
Eigotasd (Jour, Agr. Prat, n. ser., $8 (1914), No, 29, p. 94» abs. in Intermt 
Inst Agr. {Rome}, Mo. Bui. Agr, Intel, and Plant Diseases, 5 (1914) r No. 11, 
pp. 15SS, 1534)*— This weevil appeared for the first time in 1913 as an enemy 
of the vine in the lie d’014ron, France. 

The adult weevil devours the buds and shoots of the vines, and the larva 
feeds on the roots of this and other plants, including the strawberry, raspberry, 
peach, etc. “ Of the various methods of control, the simplest and most efiica- 
cions consists in collecting the adults in traps consisting of tufts of gems, moss, 
or dried leaves, exposed at the base of the vines and inspected daily. A local 
syndicate collected as many as 90 lbs. of insects in two weeks by this method, 
and it requires about 7,000 insects to weigh 1 lb.” 

The sweet potato weevil (Cylas formicarius), H. A, Ballou (Agr, News 
IBarbados}, 14 (1915), No. 339, p. 188, fig. 1).—A brief account of this insect, 
which, though recorded from Barbados, does not appear to be known in thait 
island at the present time nor for many years past. 

Oontribuidon to the knowledge of the biology of ^tona lineatn# E. Mmk 
and B. BcrabDEU (gtsehr, WiBs. ImeUmUot, IQ (IBM)^ ^0^ 


ahs. in Iniemat Inst Agr. lEdme}, Mo. But Agr, InM, and Pkmd 
(1914), No. 11, pp. ism, paiw relate to the l«if eaUng ; 

weevfi, wM^ unimportant pest in Germany in 1913. . . 

_drag' for b^ll^weevli^'csonti^^ W- B. 
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tratioB, of a mechanical device constructed by the author the use of which 
combines in one process cultivation of the crop and the drawing of fallen in- 
fested squares to the middles of the rows, where they are exposed to the heat 
of the sun, resulting in the Mlling of the weevil stages. The device is of special 
value during periods of hot, dry weather on soils that are not baked. A full 
description of this drag is given in Farmers’ Bulletin 844, of this Department, 
previously noted (E. S. E., 20, p. 853). 

A new parasite of the chinch bug egg, J. W. McCollooh and H. Yuasa 
(Ent Eews, 26 (1915)y 4, pp, figs, 8),— During the course of inves- 

tigations of the life history of the chinch hug egg parasite at the Kansas State 
Agricultural College, an account of which parasite has been previously noted 
by Gahan (E. S. E., 31, p. 355), the authors have reared a second parasite that 
has been determined as Ahella suhflma, 

A parasite of the cottonwood borer beetle, H. B. Htjngebfoed (But, Eetos, 
26 it915), Bo, 8, p. 135), — Over 90 per cent of the cottonwood borer beetles 
{Pleetodera scalator) collected in western Kansas in 1913 are said to have been 
parasitized by SareopMga verieauda, a species hitherto reared only from grass- 
hoppers. 

Some new Chalcidoidea, J. 0. Cbawfoed (Insecutor Inscitiw Menstrmis, 2 
{1914) s Bo, 12, pp. i8d-i82). — Tetrastichm compsivoriis reared from eggs of 
Conipsus auricephalm at Cliiekasha, OMa., T, agrili reared from Agrilus sinua- 
im at Geneva, N. Y., and Eupelmimts simseyi thought to be parasitic on 
Isosoma in Johnson grass in Kaimuki, Oahu, Hawaiian Islands, are described 
as new. 

A new species of the genus Chalcis, J, 0. Ceawfobu {Imemt&r Xmcitim 
Mmstmus, 3 {1915), Bo. 5-7, pp. 89, 90), — Ohdlcis hammari from AreUps 
urgyrospUa and the grape-leaf roller at Boswell, N, Hex., is described as new. 

A new species of Pseudomphale from Chile, A. A GmmLT {€amd, Ep^t, 
4r {1915), Wo, 7, pp. 234, ^^5)- 

Hew parasitic mites (Acarina), H. E. Ewing and A X Stovee (Ent, News, 
26 (1915), No, 3, pp, 109--114, pi, 1, fig. 1), — Emmogamasus sanguineus taken 
from Mus rattm at Ames, Iowa ; lAponyssus spiniger from muskrat at Ithaca, 

Y, ; A €9"QSbyi from bat (Vesper suliulatm) at Eockport, Mo.; and Proctophyh 
lodes irisetosus from meadow lark (SturmlU magm) at Ithaca, W, Y., are de- 
scribed as new to science. 

A mite parasitic on a muskrat, T. D. A Cockebele (Ent, Netvs, 26 (1915), 
,Wo, 4 p, 185), — Lwlaps multispinosus, described from Canada but not hitherto 
record^ from the Dnited States, has been found on a muskrat (Fiber ^ibetMcus 
eimmmomeus) In Adams County, Colo. 

A nw genus of Oanestriniidee^ K. Banks (Ent, Weivs, 26 (1915), Wo, 4, pp, 
m, 153, fig, 1), 

POODS— OTMAH mminm, 

^e lye hulling of corn for hominy, J. W. Mabden and X A. Montgosieby 
(Xmr, Indus, and Engin, Chem., 7 (1915), Wo, 10, pp, 850S53 ), — ^Experimental 
data are reported of work undertaken to study the effect of different substances 
on the hulling of corn and the details necessary to secure the best product. 

Solutions of salt, acetic acid, hydrochloric acid, and calcium chlorid, used as 
a sulBtItut© for lye, were entirely ineffective; sodium bicarbonate partially 
hulled the com after several hours* heating, and both soda lime and lime worked 
fairly welt Dye proved to be the only substance which gave satisfactory results. 

Hot more than 2 lbs. of lye to 12 gal. of water was heo^sary foi;' good tolling, 
"wM!e one-half of this con^ptiition'was nearly as efficient ^n-, 
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cltidc that there should not he more than 1 hu. of corn to 20 gal. nor less than 1 
hu. to 40 gal, of the lye liquid. At this concentration, a temperature of 70® 0. for 
about li hours is recommended, or a temperature of 90® for a shorter time. 
Ejfhcient stirring is i*eq.uired. The product must finally be thoroughly washed 
to remove all the lye from the corn, 

Kafir, feterita, milo, F. W, Davis (Teonas Dept, Affr, Buh 4^ pp, 

18), — Information is given regarding the use of Kafir corn, feterita, and milo 
maize in bread making, Eeeipes are included. 

Vinegar (JIaine Bfa, Off. Insp. 70 (1915), pp, 69-80). — General data regard- 
ing the making of vinegar and bpecific directions for its home manufacture are 
given, based on Bulletin 25S of the New York State Station (E. S. R., 10, p. 
890). A definition of vinegar i> given, together with the results of the inspection 
of a number of sampl purchased as cider 'v inegar. 

The effect of the mineral content of water on canned foods, H. L. Htjbkink 
and E. Bautow (Jour. and Lngm, Chem,, 'J {191o), No. 6, pp. 496, 496), — 

A number of factors which infiuence the quality of canned goods are considered, 
and laboratory exj[)eriment& are reported on the canning of beans in which dis- 
tilled water and w’ater containing varying amounts of calcium, magnesium, and 
sodium salts w’ere used. 

The results of these experiments indicate that magnesium and calcium salts, 
present in any of the forms stndiotl, have a hardening effect on the canned 
beans. “ With bicarbonates of calcium or magnesium the gradation in hardness 
was not so marked and consistent as with the chlorids or sulphates. This may 
be due to the fact that calcium bicarbonate and magnesium bicarbonate solutions 
are unstable, causing the concentration to change during the soaking and heat- 
ing. No difference could be detected between the beans canned ■with water con- 
taining magnesium salts and tho&e canned with water containing calcium salts, 
\Yhen the quantities of the stilts in solution were equivalent. It would seem, 
therefore, that the effects of the magnesium ion and of the calcium ion are 
identical. 

“ The beans canned with the water containing KaaOO» and those canned in 
water containing KaHCOa were compared and practically no difference could be 
detected. Tho same softening effect was observed in the eases when water con- 
taining NaHGOj vraa used as when NaaCOs was used.*" 

Experiments with other soaked vegetables and with fresh vegetables, fruits, 
and berries are to be undertaken. 

[Food inspection and analyses], E. F. Ladd and Alha K. Johhson (North 
Dakota Sta, Spec. BuL, 3 (1916). No. W, pp. 337-353). — This contains the re- 
sults of the inspection of stores and other places where foods are prepared, 
manufactured, and sold; of analyses of several samples of rye flour; and of 
milling and baking tests with samples of red durum wheat. A list of foods 
and beverages analyzed is also given. 

Clinical calorimetry. — I, A respiration calorimeter for the study of dis- 
ease, G. Lusk (Arch, hit, Med., 15 (1915), No. 5, pp. 793-804, 3).— The 

calorimeter established in Bellevue Hospital, New York City, is e!»ntially a 
modification of the Atwater-Bosa type, the history and principles of which are 
briefly described in this article. 

Clinical caloiimetry.^ll, The respiration calorimeter of the l&ussell Sage 
Institute of Fathology in Bellevue Hospital, J. A. Kiom and Q. F, 
sTBOM (Arch. Jnt Med., 15 (1915), No, 5, pp. 805-828, ffgs. 13),— The apparatus 
is described in detail, and results reported of alcohol and electric ehecte 

‘*The accuracy Is such that in observations lasting S or 4 hmm ^ 
production, carbon dioxld ^hnir^tion, and oxygen coasuiaptl^ 
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by aleoliol and electric tests, can be measured with an average error of 0.0 per 
cent, 0.6 per cent, and 1.6 per cent, respectively. In periods 1 lionr long the 
average error for heat measurement was 1.2 per cent, for carbon diosid 1.6 per 
cent, and for oxygen 3.2 per cent.” 

Clinical calorimetry. — XV, Tbe determination of the basal metabolism of 
normal men and the effect of food, P. C. Gephaet and E. P. BirBois (Arch. 
Int Med*, IB {1915), No* 5, pp* 835-867)* — Employing the apparatus described 
in the previous article, measurements of the basal metabolism of T normal 
men were made to supply control data for use in the intended study of metabo- 
lism under pathological conditions. 

The average basal metabolism (at perfect rest, 14 to 18 hours after eating) 
was S4.8 calories per hour per square meter of body surface ; 34.7 calories has 
been adopted as the average for normal men between the ages of 20 and 50 years. 

** All of the subjects studied in the bed calorimeter were within 11 per cent 
of this average. . . . 

“The conclusion is drawn that among groups of men of varying weights 
metabolism is proportional to surface area according to Buhner’s law and is 
not proportional to body weight By using the surface area as a basis one 
can refer all individuals to a single average normal figure, 34.7. If one uses 
the body weight as a basis a different normal figure is required for each 
weight. 

“ The methods of direct and indirect calorimetry in disease agree in 2 and 
3 hour periods, and in health may be found to agree in hourly periods. In 
the total measurement of 4,577 calories in the experiments reported in this 
paper the two methods have agreed within 0.17 per cent In a total of 30 
one-hour periods on one normal subject the two methods have agreed within 
5 per cent in 21 individual hours and within 10 per cent in 27 of the periods. 

“The method of indirect calorimetry, using the oxygen consumption as a 
basis, gives the best results in hourly periods. The method of direct calorimetry 
in short periods is made difficult by uncertainty as to. the correct specific 
heat of the body and also by the fact that the different parts of the body do 
not always change their temperatures at the same rate. . . . 

“ The most satisfactory method of determining the effect of food in increasing 
heat production in normal subjects and patients is to determine the basal 
metabolism at frequent intervals, and on days shortly after a basal determina- 
tion administer the food before the subject is sealed in the calorimeter. It has 
been found that 200 gm. of dextrose or its equivalent in commercial glucose, 
or a casein meal with 10.5 gm. of nitrogen, increase the heat production by 
about 12 per cent over a period of 3 to 6 hours.’* 

Clinical calorimetiy. — ^V, The measurement of the surface area of man, 
D. and E. E. DuBois (ArcK Int, Med*, 15 (1915}, Wo* 5, pp* 868-881, figs* B). — 
A method for measuring the area of the body surface is described in detail, and 
the data of five different measurements reported. The total surface area as 
determined by this method has been found to vary with that calculated from 
a new formula by- an average error of 1.7 per cent The new formula is based 
on the factors of length and average breadth, rather than on weight 

The protein need of infants.— Being metabolism studies of a two months* 
old infant fed with varying proportions of cow’s milk protein* B. B. Hoobles 
C4wer* Jmn BisemeB CMdrm, 19 (1915), Wo*, S, pp* 15S-171)*—The subject 
of th^ experiments, a i^bust, healthy boy, was under observation for 16 days. 
The metabolism w^ determined for 37 periods of 1 hour each. A special 
r^iration chamber, previously described by Murlln (E. S. B., 32, p. 880), was 
during some of the period, and dicing the remaindet a small Calorimeter 
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of tlie Afcwater-Kosa tj'pe. During tlie first four days of the experiments one- 
tliird whole milk with 5 per cent dextrimaltose was the low-protein ration fed. 
The amount of protein was gradually increased until the end of the experiment^. 
Full data are given regarding the protein balance and the energj^ metabolism 
during the periods of low- and higli-protein diet. Prom the experiments the fol- 
lowing conclusions are drawn: 

“ Protein when fed in excess of need causes an increase in the energy metabo- 
lism. The increase is in proportion to the amount of protein oxidized, and not 
to the amount of protein added to the body. Protein when fed in excess does 
not reduce the amount of fat and carbohydrate metabolized, but the fat and 
carbohydrate need remains fairly constant, and unless the minimal need of fat 
and carbohydrate is supplied in the food the organism will draw on its stored-up 
fat and glycogen to supply the difference between the amount fed and that ^\liich 
is metabolized. 

** When protein is fed greatly above its need it tends to produce a condition 
of stupor which assumes serious proportions if such feeding is continued. This 
stupor gradually disappears as protein is reduced in the diet. This condition 
is best considered as a protein-food injury and constitutes a clinical entity as 
definite in its symptomatology as that which arises from too prolonged use of 
a rich carbohydrate diet 

“ Tlie protein need of the growing infant is supplied when 7 per cent of its 
caloric need is furnished in protein calories. A general rule which will approxi- 
mate the protein need is to furnish | oz, of w’hole, skimmed, or top milk per 
pound w^eight of child, or if the metric system is applied, ^ of the body weight 
in skimmed, whole, or top milk. To keep the protein calories in any formula 
approximately 7 per cent of the total, the following rule regarding the addition 
of sugar or cereal gruels, or both, may be followed : For each ounce of whole 
milk add J oz. of sugar or cereal. For each ounce of top IG oz. (7 per cent) 
milk add 1 oz. of sugar or cereal. For each ounce of top 10 oz, (10 per cent) 
milk add J oz. of sugar or cereal. 

“ It is clearly recognized that rules outlined for feeding for nutritional pur- 
poses only can not be followed w’hen one feeds a food for therapeutic as well as 
nutritional purposes, hence the feeding of albumin or skimmed milk, i. e., a high 
protein food, is justified on the ground of its being a therapeutic measure and 
should be dLscontinued when the therapeutic indication no longer exists.” 

Hinety-three persons infected by a tjrphoid carrier at a public dinner, W. 
A. Sawyer {Jour, Amer, MeJ, Assoc,, 6S (X9J4), iV'o. 18, pp. fiff- !)• — 

This article reports the investigation of an epidemic of typhoid fever caused 
by eating food at a public dinner. 

The food was found to have been infected by a typhoid carrier who had no 
knowledge of ever having had the disease. A study of the manner in which 
the infection reached the food fastened suspicion on a dish of Spanish spa- 
ghetti. This dish, which contained a thickening sauce composed chiefly of 
milk, was prepared by the carrier In her home on the day before the dinner. 
The baking of the dish was done at the dining hall during the morning before 
the meal. As there was ample time for the dish to become infected with the 
typhoid organisms during its preparation, it was only necessary to prove that 
the dish was a favorable medium for the gi’owth of the typhoid bacillus and 
that the final baking of the dish had been insufilcient to sterilize it, in order to 
prove definitely that the spaghetti had been the source of infection. To deter- 
mine these two points laboratory experiments were conduced which produced 
valuable data regarding the temperatures reached in baking as carried ont 
the ordinary household methods. 
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A disb. of spaghetti was prepared in the laboratory under conditions simnlat- 
ing as nearly as possible those under which the original dish had been pre- 
pared, and inocniated ith a broth culture of the typhoid bacillus of the strain 
obtained from the carrier. This material, which was 5 in, deep and from 9 to 
IS in. in diameter, was baked in the hot oven of an ordinary gas range for 15 
minutes. At the end of this time the temperature in the middle of the spaghetti 
had risen from 16 to 17® G. and after standing in the room for one-half hour 
rose to 21° as the heat penetrated to the inner portion. Cultures made from 
the contents of the dish at yarious depths, after this baking, all developed' 
colonies of the typhoid bacillus. 

The- spaghetti was next introduced into a hot air sterilizer, which had been 
heated to between IGO and 170°, and was subjected to this temperature for SO 
minutes. At the end of that time the appearance of the dish suggested thor- 
ough cooking but the temperature at the top was found to be 54° and at the 
middle only 23°. Cultures made from the contents of the dish, at various 
depths, after this baking showed the presence of typhoid bacilli. 

The dish of spaghetti was finally introduced into an oven maintained at 
207 to 214° and subjected to this temperature for one-half hour. Examination 
of the dish at the end of this period showed the temperature just beneath the 
surface of the spaghetti to be SS°, at the middle 28°, and at the bottom 48°. 
After standing in the room for one hour the temperatures were 46° near the 
top, 42.5° at the middle, and 43° near the bottom. Cultures taken from the 
middle of the dish showed an abundance of typhoid bacilli. These results 
showed conclusively that the baking, which the dish had received after being 
infected, was not sufficient to produce sterilization. 

Portions of the sauce were sterilized, inoculated with the same strain of 
the typhoid bacillus, and allowed to incubate. A study of the rate of develop- 
ment of the bacteria showed the sauce to be a good culture medium for the 
typhoid bacilltis, although somewhat inferior to sterilized skim milk. In the 
opinion of the author the results of this investigation demonstrate that “ cooked 
dishes must be considered as possible conveyers of infection unless it can be 
shown that the method of cooking would produce complete sterilization. The 
slowness with which heat penetrates dishes like the Spanish spaghetti shows 
that very prolonged heating would be necessary for sterilization of large 
dishes of such food. Ordinai'y baking merely incubates the interior of these 
masses of food.” 

Some results of the first year’s work of the Ifew York State Commission 
on Yentilatlon, C. E. A. Wikslow, D. B. Kimball, P. S. I»bb, J. A. Millee, 
B. B, Phelps, R I*. Thobnohcb, and C. T, Palmee (Amer. Jour. Pub. Health, 
B Ha. $, pp. figs, if).— -The problems studied by the commission 

during the first year involved chiefiy the determination of biological standards 
ventilation, and dealt mainly with the investigations of the physiological 
of high heat, alone or combined with high humidity, chemical effiuvia of 
va^ous sorts rmulting from human occupancy, drafts or exposure to cold air, 
and air of extremely low humidity- 

^ It was found that a very high room temperature, such as 86° F, with 80 per 
cent relative humidity, produced slight but distinct elevation of body tempera- 
ture, an increase in declining heart rate, a very slight lowering of systolic blood 
pressure, and other physiological derangements. These extreme conditions of 
temperature and humidity, however, showed no ejf ect upon rate of respiration, 
respiratory ^juotien^ rate of heat production, rate of digestion, and carbohydrate 
or protein metabolism ; nor was the actual power to do either mental or physical 
work diminished, but the inclination to do such work was diminished. 
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Moderately high room temperature (75®) with 50 per cent relatire humidity 
had all the eftects of the higher temperature but in less degree. 

Stagnant air at the same temperature as fre^sh air, even when it contained 20 
or more parts per 10,000 of carbon dioxid and all the organic and other sub- 
stances in the breathed air of occupied rooms, did not appear to produce any 
physiological disorders, nor to influence the comfort of the subjects nor the 
power- or inclination to do physical or mental work. The appetite for food, 
however, did seem to be slightly i*educed. 

AMlffAI PEODFCTIOIT. 

Studies on the physiological action of some protein derivatives, F, P. Un- 
DEBHILL and B. M. Hendeis (Jour. Biol. Cliem., 22 {1915), No. 3, pp. — 

This article is considered under three Headings, as follows : 

(1) Are ProfeoBes Prepared from Zetn aM Gliadin Pht/siologicalhj Activef 
Becent developments concerning the physiology of proteins have been the dis- 
covery of the phenomenon of anaphylaxis and the demonstration of the relation 
of the amino acid content of the different proteins to their ability to meet the 
nitrogen requirements of the animal body. In this connection the subject of 
peptone intoxication has received attention, anaphylactic shock and the physio- 
logical action of peptone being two varieties of protein intoxication. 

In investigations on this subject, in w^hich dogs were used as experimental 
animals, the authors found that “ the intravenous injection of zeoses in relatively 
large doses (0.5 gm. per kilogram) causes a fall in arterial pressure and inhibits 
the coagulation of the blqpd. Smaller doses are without marked effect. Glia- 
doses have a very strong inhibiting action on the coagulation of the blood and a 
somewhat less marked effect on the arterial pressure. The statement of Knaffl- 
Lenz that the presence of tryptophane in proteoses is responsible for their 
physiological action could not be confirmed. The suggestion is made that the 
failure of Knafil-Lenz to bbtain characteristic effects with his preparations is 
probably due to the relatively small amount of proteoses contained in the diges- 
tion mixtures employed.” 

(2) The Relation of Racemic^ation to the Physiological Actimv of Proteins and 
Protccses. — In these studies it was found that crude racemized proteins produce 
toxic symptoms when introduced into the circulation. The evidence in case of 
racemized zein is not decisive, inasmuch as some preparations exhibit typical 
effects, whereas with others no influence can be demonstrated. Purified, race- 
mized proteins show no poisonous action. The washings from crude racemized 
proteins contain a toxic substance. A i^rtion of the active substance can be 
removed from racemized proteins by extraction with alcohol. Efforts to remove 
the poisonous material completely by this means were unsuccessful. Proteoses 
prepared by acid digestion of racemized proteins are probably as toxic as those 
prepared from the native proteins. Of the racemized proteoses the caseoses 
and albumoses are quite toxic, but the zeoses seem to be inert.” 

(3) The Physiological Action of VanghaWs Crude Soluble PaisonP — It is 
stated that V. G. Yaughan has shown that a very toxic body can be prepared by 
digesting any true protein with an alcoholic solution of sodium hydroxid. Evi- 
dences of toxicity of this substance were yielded by subcutaneous injections into 
guinea pigs. Injections of this substance into the Mood of dogs and rabbits were 
also made, 

, it ’was found that ** Tauj^n’s preparation is much more toxic than Witle’a 
^peptone.* The statement of Edmunds p. S. B., 80, that, 

* crude soluble poison ’ has no action on the coagulation of the blood Is not 
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firmed. On the contrary, a very marked effect was noted. In its action on blood 
pressure and on blood clotting, Vaughan’s crude soluble poison strongly resembles 
the proteoses. Vaughan’s preparation differs from the proteoses in that it pro- 
duces marked symptoms or even death in the rabbit in relatively small doses. 
Boiling with dilute hydrochloric acid to the abiuret stage destroys the toxicity 
of Vaughan’s product,” 

3?he character of the water-soluble nitrogen of some common feeding 
stuffs, E. B. Hast and W. H. Be^^tley (Jotir. Biol. Chem., B2 (1915), 3, pp. 

417--JfS3 ). — In dissecting the water-soluble nitrogen of some feeding materials 
for the purpose of securing a clearer picture of the composition of the so-called 
** amid ” nitrogen, the authors found that this material is largely composed of 
free amino acids and peptid linkings. In most cases the nitrogen in these struc- 
tures constitutes 50 to 70 per cent of the water-soluble nitrogen. The acid amid 
nitrogen is relatively small, seldom exceeding 20 per cent of the the water-soluble 
nitrogen, and more often being below 10 per cent. Corn stover is an interesting 
exception, showing approximately 40 per cent of the water-soluble mitrogen in 
acid amid form. The ammonia nitrogen rarely exceeded 5 per cent of the total 
water-soluble nitrogen, and in some instances was wholly absent.” 

Xrtllization of rice straw, N. Novelli (aior. Risicolt., 5 (1915), No. 9, pp. 
147’-154, fig. i).— The average digestible nutrients of rice straw are given as 
protein 1 per cent, fat 0.44 per cent, and carbohydrates 28.63 per cent. Ensiled 
rice straw has been found to be a desirable feed material. 

Analysis of peanut oil cake, A. G. Holboeow (Rhodesia Agr. Jour., 12 
(1915), No. 4, pp. 527, 5.88).— The following analysis is given of peanut oil 
cake : Moisture, 10.38 per cent ; protein, 41.18 ; ether extract, 10.96 ; nitrogen-free 
extract, 29.82 ; crude fiber, 3.68, and ash, 3.98 per cent. 

Inorganic fodder (Bei Amer., 118 (1915), No. 1, pp. S, 9.)— Announcement 
is made of an invention at the Institute of Fermentation Industries, Berlin, 
which will allow a nourishing yeast containing more than 50 per cent of albumin 
to be prepared from sugar and ammonium sulphate. In order to supply the 
albumin, sugar is “ fertilized ” xvith ammonia, potash, and magnesia, in the form 
of their salts, after which some yeast is introduced and a strong air current 
applied. The yeast then absorbs the sugar and the fertilizer ” thus resulting 
in the formation of a highly albuminous yeast It is claimed that the dry yeast 
obtained constitutes an excellent nourishing fodder for cattle and horses. 

Feeding stuffs report, 1914, 5. ^Y. Kellogg (Penn. Dept. Agr. But. 265 
(19X5) pp. Analyses are given of cotton-;seed meal, linseed meal, dis- 

tillers’ dried grain (from corn and rye), brewers’ dried grains, malt sprouts, 
corn gluten feed, corn gluten meal, hominy feed, corn bran, corn feed meal, low 
grade flour, wheat middlings, wheat bran, rye middlings, buckwheat middlings, 
alfalfa meal, dried beet pulp, and various mixed and proprietary feeds. 

A system of recording types of mating in experimental breeding opera- 
tions, B. Pesabl (Bdenee, n. ser., 42 (1915), No. 1081, pp. S8SS86, fig. i).—The 
author describes a system of recording types of mating in experimental breed- 
ing operations which is thought to aid in expressing adequately and completely, 
and at the same time briefly and simply, the general nature or type of the pedi- 
gree by which particular individuals in the F 2 and Fs generations are descended. 

The amount of nutriment required by fattening cattle, F. HoNOAam et al! 
(Ber. Landw. Reichsmnte Inmm, No. 36 (1914), pp. This is a review of 
experiments conducted at eight substations on the relative value of rich and 
poor rations for cattle feeding, A ration rich in starch value (about 13.5 kg 
per 1,000 kg. live wqjght) produced an average daily gain per head of 1.02*3 kg.^ 
and a ration poor in starch value (about 11.5 kg 1,000 kg live weight) 
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I’itting cattle for tlie show-ring, C. H. Makix (Breedefa 68 (1916), 
No, IS, p. 497, Tigs, 2). — ^A. general description is given of methods used hy 
prominent breeders in fitting cattle for the show-ring. 

The value of sheep on alfalfa farms in Pecos County, Texas, S, A, Mix pATt 
(But Ft Stockton, Tex., Sheep Feeding Expt [fPiJ], pp. 7, fig. 1). — In this 
experiment 600 aged grade Eambouillet ewes bred to Eambonillet rams were 
used. A portion of thesse ewes with their lambs were divided into two lots, 
lot 1 being fed alfalfa hay, silage, and ground milo maize, and lot 2 alfalfa 
hay and ground milo maize, both lots being pastured on alfalfa. During the 
57 days’ feeding period the average gains per head were for lot 1, ewes 6.5 
lbs., lambs 20.5 lbs. ; lot 2, ewes 6.1 lbs. and lambs 16.1 lbs., it costing 2.6 cts. 
to produce a pound of gain in lot 1 and 3.6 cts. in lot 2. These results indicate 
that when alfalfa range is short during winter months it may be supplemented 
tc advantage with silage. 

The lots were then consolidated and fed for about two -months, the lambs being 
marketed in May and June. During 25 days, following consolidation, the sheep 
were fed gi'ound milo maize, silage, and alfalfa hay, the lambs eating grain 
separate from the ewes. Silage and hay were then discontinued. During the 
following 28 days the ewes were fed no grain but the lambs received ground 
milo maize. During the entire 89 days the lambs made average gains per head 
of 36.8 lbs. The 12o-day-old lambs were put on the market weighing 63.3 lbs. 

Considering the entire herd of ewes and lambs, the approximate cost of pro- 
ducing one pound of gain of live weight was 4.4 cts. The cost of producing the 
lambs by way of feed they actually ate and the labor devoted to them was esti- 
mated to be much less than 4.4 cts. per pound. A profit of $1,516.89 was secured 
from an investment of $1,950. 

In connection with this experiment it was found that suckling lambs do not 
suffer from bloat like older sheep. Keeping the sheep on alfalfa range day 
and night gave a smaller death i*ate than allowing them to graze one-half day 
at a time. 

Reversion in sheep, L. L. Helles (Jour. Heredity, 6 (i91o). No. IQ, p. 48Q, 
fig. i).— The Eambouillet breed, a French improvement on the Spanish Merino, 
is one of the most highly improved of ail sheep. Its color is pure white. 

A description is given of a twin ewe Eambouillet lamb recently dropped at 
* the Wyoming Experiment Station, showing a reversion of black on a portion 
of the body, the other twin being the normal white. The ventral pairt of the 
body, the legs, the lower part of the neck, the face, with the exception of a 
bar between the eyes, and the inside of the ears are black. It is said that the 
markings of the Barbados or woolless sheep are sometimes after this same 
pattern. It has also been noted in crosses of the Southdowm and Barbados, 

The question is raised as to whether our improved breeds could have come 
from a similar type, and whether this character has for the most part been 
latent during the past several centuries and cropped out only at intervals. 

Degree of resemblance of parents and offspring with rei^ect to birth as 
’ twins for registered Shropshire sheep, H. L. Eietz and E. Eobests (U. S» 
Bept. Agr., Jour. Agr. Research, 4 (1916), No. 6, pp. — ^Data from the 

American Shropshire Sheep Eecord were collected and examined at the Illinois 
Experiment Station to determine whether and to what extent the offspring 
of parents bom in twins and of grandparents born in twins are more likely to 
be twins than if th^e anc^tors are born as singles. 

It was found that in general the twin parents give a larger per<^atage of 
twins among offspring than do parents bom as singles. The small positive 
correlation coeiicient between the sum of numbers in litters in wMdh Ihe two 
parents are born and the sloe of litter in which the 
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are born is significant. The Talne of the coefficient is in each case more than 
11 times the probable error. The small positive correlation coefficients between 
sizes of litters in w’hich dams are born and sizes of litters in which their 
offspring are born are decidedly significant when judged by probable errors. 
There appears to be a small but significant correlation between sizes of litters 
in which sires are born and sizes of litters in which their offspring are born. 
It seems probable that this correlation should be attributed almost entirely, if 
not wholly, to correlation between sires and male offspring. The correlations 
seem to differ with the sexes. The correlation coefficients for sires and female 
offspring are so small that theU‘ significance is much in donbt even with the 
large numbers used. 

There appears to be a correlation between maternal granddams and offspring, 
but there is no apparent correlation for the other grandparents and offspring. 
It is pointed out that it would surely require immense numbers to establish 
the significance of such correlation, if it exists. The means of arrays show 
the small but general tendency of either or both twin parents and twin mater- 
nal granddams to produce a larger proportion of twins than are produced 
when the corresponding individuals in the ancesti'y are singles. 

It is suggested that, as it requires large numbers to establish the significance 
of the differences which have been found, it should not be surprising if within a 
flock of no more than 100 there is in some cases even a larger percentage of 
twins from single parents than from twin parents. 

iPreliBiinary note on wool inheritance, P. G. Bailey (Ahs* in Rpt. Brit, 
Assog, A^v, Bci., 1914, pp, 654i 655).— A cross was made between two Merino 
rams and 20 Shropshire ewes, SI Fi rams and 41 Fi ewes being obtained from 
this cross. An Fi ram was mated to the Fi ewes, and from these 6 rams and 8 
ewes were shorn. 

The range of qualities of the wool were as follows : Merino rams 64’*, Shrop- 
shire ewes 54 to 50’®, Fi rams 60 to 44’®, Fi ewes 60 to 50’*, Fa rams 60 to 54’®, and 
Fa ewes 60 to 54’®. There is a high range of variation in the Fi generation, but 
the great bulk of the Fi sheep are of a quality intermediate between those of its 
Blerino and Shropshire parents. No accurate investigation has been made into 
the amount of grease in fleeces, but it was seen that the Fi generation was 
intermediate in this respect between the two parents. A microscopical investi- 
gation of the average diameter of the fibers indicates that the great bulk of the 
Fi sheep are intermediate as regards this character. 

It has been found that in order to obtain a probable error of less than S per 
cent of the average of any sample it is necessary to take 160 measurements of 
that sample. There is a large variation in the range of the weights of the Fi 
fleeces. The Fi generation is also intermediate as regards the number of waves 
per inch. 

Feeding olive pomace to swine, C. Gvemm (Mod, Zooiatro^ Parte Sei,, M 
(1915), No, 4, pp, 154^16S),—ln feeding trials with swine, in which both fresh 
and dried olive pomace were fed in addition to a basal ration of beans, corn, 
and potatoes, the olive pomace compared favorably with a corn ration. The 
fresh olive pomace is said to contain ^.98 per cent of dry matter, of which 5*36 
per cent Is digestible protein, 85.95 per cent digestible nitrogen-free extract, and 
9*98 per cent digestible fat, and the dried pomace 85*71 per cent dry matter, of 
which 5*69 per cent is digestible protein, 35.38 per cent digestible nitrogen-free 
extract, and 1*7 per cent digestible fat. 

Seventeen years , selection of a character showing sex-linked Hendelian 
inheritance, B. Pbabu (Amer, Nat, # (1915), No, 586, pp, 595--60B, fig* 

A r^sum^ to date is given of an investigation which was begun in 1898 having 
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for its purpose the improvement by selection of winter egg production in Barred 
Plymouth Rock fowls. Methods of breeding pursued (1) from 1898 to 1907, the 
period of mass selection (E. S. R., 18, p. 471), and (2) from 1908 to 1912, the 
period of progeny testing in which selection was made for low winter egg pro- 
duction as well as for high production (B. S. R., 21, p. 271), have already been 
noted. Since 1912 all selections for low and mediocre egg production have been 
discontinued. 

Tabulated results of the 17-year selection period in which were involved 4,842 
birds of which exact trap nest records were kept show that during the period of 
mass selection the trend of mean winter production was downw^ard with minor 
fluctuations from year to year. Since 1907-4)8 there has been, with the exception 
of two years, a gradual increase of mean winter egg production. The mean 
winter production of all birds selected for high production from 1908 to 1915 
was 51.49 eggs and from 1908 to 1912 for all birds selected for low production 
20.14 eggs. The mean winter production for whole flocks over the entire period 
of the investigation was 35.05 eggs, which, in the opinion of the author sup- 
ported by data presented, represents about the average winter production of 
mixed flocks of this breed of fowls. 

The reason no effect was produced during the first ten years of selection and 
the marked effect produced during the last seven years was, in the author’s 
opinion, because genotypically high producers were uniformly selected (in the 
high lines) during the latter period and were not selected during the former 
period. “ By the introduction of the progeny test as an essential part of the 
selection the w'hole process of the creation of a highly fecund race of hens was 
transferred from the realm of blind chance to that of precise and definite con- 
trol. ... To be effective in changing the average productiveness of a flock of 
poultry selection we must pick out those birds as breeders which carry the 
factors for high fecundity genetically, i. e., as an integral part of their hereditary 
make-up, and not any other birds.” 

The bearing of these results upon the general problem of the effectiveness of 
selection in modifying germinal determiners is discussed. 

The effect of pituitary substance on the egg production of the domestic 
fowl, L. N. Clabk (Jour. Biol, Cliem,, 22 (19XS), N'o. S, pp. i85’-49X}* — ^Pituitary 
substance was prepared from the brains of growing mammals and what 
amounted to 20 mg. of fresh pituitary substance (anterior lobe) were adminis- 
tered with the feed to each hen, per day, 690 hens being treated in this way. 

It was demonstrated that the feeding of this pituitary gland substance in- 
creased the egg production of hens whose production curve was on the decline. 
The dosage was effective on the fourth day after the first dose and lasted for 
several days after the last dose. The hatchability of eggs from dosed parents 
was increased. It is thought that positive results were obtained from the use 
of the pituitary gland taken from growing mammals, and negative results from 
this substance taken from adults, which latter fact may account for the nega- 
tive results of other investigators (E. S. B., 83, p. 472). 

Biuresis, the pituitary factor, D. Cow (Jour, Physiol,^ 4^ (191B), Uo, 6, pp, 
441^451, 8 ), — ^It was found that the increase in diuresis which follows 

injection of extracts of duodenal mucous membrane is independent of the salt 
^ content of such extracts, though such salt content may also produce an in- 
creased flow of urine, is indirect, and is dependent on activity of the pituitary 
body, which is stimulated by the injection of such extracts. The probable 
sequence of events concerned in the^ production of diuresis is ingestion of fluid 
by the mouth; absorption of such fluid from the gastrointestinal truct; and the 
ab^rption by fefuch fluid of some substance contained lii;the gastroanl^tliml 
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mucous membrane; stimulation of the pituitary body by this substance; and 
increased diuresis. 


DAIEY FAEMING— DAIEYim 

OfBLcial tests of dairy cows, F. W. Woll and Coba J. Hill {California Sia, 
Cire, 13o {1915), pp, 10, figs. If). — ^This circular gives general instructions on 
methods of making official dairy tests and the rules governing them. 

Cream and milk {Maine Sta. Off. Insp. 69 {1915), pp. 57-6’^; 7i {1915), pp. 
81-100). — ^The results of examinations of samples of milk and cream in Maine 
ai^e given. General notes by A. M. G. Soule on conditions in the State are in- 
cluded (pp. 97-100). 

Bairy bacteriology at the Berne Congress, 1914, C. Goeini {Bol. Min. Agr., 
Indus, e Com. [Bomel, Ser. B, H {1915), I, No. 3-4, pp. 80-841 al)s. in Cream, 
and Milk Plant Mo„ 3 {1915), No. 10, pp. 24-36). — In a report of this congress 
the author states that observations made by Alice Evans, E. 0. Hastings, and 
O. Grata corroborate his conclusion that several groups of lactic acid bacteria 
are concerned in the ripening of cheese, including among others the round 
forms of the micrococcus tj'pe, divided into two classes, one which does and one 
which does not liquefy gelatin {Micrococcus casei acido-proteolyticus I and II), 
fiPhe necessity of basing the distinction of lactic acid bacteria not so much upon 
form as upon physico-chemical properties, and of keeping up a distinction be- 
tween the acido-proteolytic organisms, so called because they are capable of 
attacking the casein in an acid medium, and the common lactic acid bacteria 
or alkalino-proteolytic organisms, so called because they can attack the casein 
only in alkaline or at least neutral media, was emphasized. 

The Classification of the lactic acid bacteria, it was maintained, should be 
based upon prolonged and repeated observations as to changes in the quality 
of the milk and conditions of life as to temperature, aerobiosis, etc. These 
• observations were confirmed by 0. Jensen. It is believed that the variability 
of the bacterium, other things being equal, depends upon differences in the 
quality of the milk. The milk quality is subject to substantial fiuctuations 
according to types, physiological condition, and feed of cows, etc., modifica- 
tions of the milk before it reaches the laboratory, sterilization or preservation 
before inoculation, etc. S. Paraschtschuck called attention to the great differ- 
ence in resistance, aroma, and fermenting power of different types of lactic 
acid bacteria according to the varying properties of the milk. In a good, 
freshly taken milk the lactic bacteria are strong and, as it were, rejuvenated ; 
in a poor, badly kept milk, though sterilized, they become weak because sterili- 
zation fails to destroy the toxic products present in the milk., This confirms 
the theory that in order to improve cheese manufacture and profitably use pure 
cultures it is necessary to start with a hygienic milk. 

The development of peptonizing germs in the culture milk before sterilization 
may exert a marked influence upon the behavior of the lactic acid bacteria. 
O. Jensen confirmed this observation and suggested the addition of peptone 
to milk for the purpose of strengthening these bacteria. The author states 
that his acid-rennet-forming bacteria act in a similar way, there being a pep- 
tonizing action upon the casein and a consequent stimulation of the activity of 
the microbes within the cheese. Also, the acid-rennet-forming bacteria from 
the udder contribute to the ripening of cheese by generating peptone in the 
milk. 

O. Jensen called attention to the capacity of young lactic acid bacteria to 
produce ropin^s. This phenomenon has not been" fully understood by investi- 
. gatom Most lactic acid bacteria in the first stages of development form »a 
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capsule which by its stickiness causes viscosity, but this condition vanishes 
when the milk curdles. An account of certain types of Streptococcus lacticiis, 
which are able to peptonize the casein if kept at low temperatures (between 15 
and 20® C.), was given by G. Bartel. These types of lactic acid bacteria are re- 
garded as of importance in the ripening of cheese which generally proceeds at 
low temperatures. The author has found that temperature exerts considerable 
influence upon the proteolytic power of lactic acid bacteria, higher temperatures 
favoring the disintegration of lactose, while lower temperatures promote the 
degradation of the casein. It is said that the finding of these bacteria empha- 
sizes the necessity of classifying according to physiological functions rather 
than morphologically in order to make proper selections of bacteria for cheese 
making. 

The necessity of employing lactic acid bacteria in general in cheese manufac- 
ture, in order to improve the taste and appearance and prevent spoilage, was 
pointed out by E. Kayser, Lohnis, A, Peter, et al. Gratz, who divides these 
bacteria into three classes, viz, micrococcus, streptococcus, and bacillus, re- 
marked that the type most generally used is Streptococcus lactis, while Bacillus 
lacticus is- used less frequently, and still less the combination of the three types. 
Evans and Hastings observed that in order to produce a typical Cheddar cheese 
four morphological groups, viz, Bacterium lactis acidi, B, case% the strep- 
tococcus, and the micrococcus are required, B, lactis addi giving a sour taste, 
the streptococcus a delicate acidulous taste, and B. casei a tart taste, and that 
the best aroma is obtained if the pasteurized milk is inqculated with a mixture 
of B. lactis addi, streptococcus, and micrococcus. O. Jensen credited the great- 
est importance to B, casei and von Freudenrich to the ferments of propionic 
acid. The author believes it is too early to give preference to one species of 
lactic acid bacteria over the others. 

The author presented the experience of the “ Fro Grana ” Association on the 
manner of employment of the lactic acid bacteria. It is said that the employ- 
ment of pure cultures should be accompanied by a hygienic standard in the 
production, collection, and treatment of the milk. Impure rennet that carx'ies 
living ferments into the milk besides the enzyms desired should be abandoned. 
The rennet commonly used for Swiss cheese is of this sort, being prepared by 
an extraction of calves’ stomachs. It often contains cultures of ferments that 
are detrimental to cheese production. 

B. Ostertag, in discussing the sanitary control of milk, stated that in order to 
detect the abnormal infection of milk by acid-rennet-formlng bacteria and 
distinguish it from that by common lactic acid bacteria the test by the lacto- 
zymoscope does excellent service, the former bacteria provoking the character- 
istic, rather soft curd with an abundant generation of clear whey which makes 
cheesy milk and is clearly distingui^ed from the firm, dry, porcelainlike 
coagulum produced by the common lactic acid bacteria. The zymoscopic method 
not only affords a means of judging the condition of milk with reference to 
cheese making and calling attention to abnormal if not pathological conditions 
of the udder, hut, since such conditions are largely due to imperfections in 
milking, it may also offer the veterinarian reliable data for detecting faults 
and carelessness in milking which at times cause disturbances in the manufac- 
ture of cheese and decided pathological symptoms. Bueh control will be par- 
ticularly valuable if applied to the milk from individual cows or even each 
separate quarter of the udder. 

Bacteriological studies on two yellow milk organisms, B. W. Hahwb 
{low Sta» Beaearch But 0 iXBU)^ pp. figa: ^).-r-The jnorphoioj^cal, 

eultmal, and Mocheml^sal charactoistics of t^o organisms, isolated in the dairy 
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bacteriological laboratory and peculiar in their action on the cream layer of 
milk in their producing a decidedly yellow color in it without breaking down 
the fat, are described. 

Bacillus synmntlvus was isolated from a sample of milk secured in one of 
the smaller towns of Iowa. The action of this organism on various materials 
has been studied and the results obtained with cream indicate that the odor and 
flavor produced are so objectionable that the organism can not be used for the 
production of color in butter. 

“A micro-organism that produces a yellow color on the surface of whole milk 
was isolated from a sample of butter. The organism is believed to be a new 
species and has been described and named B, aurantinus- Inasmuch as it acts 
very slowly on milk its use for the production of color in butter is out of the 
question. 

“The study of these two organisms indicates that eventually an organism 
may be found that can be used for the production of color in butter.’^ 

Bacteriological studies on the coagulation of evaporated milk, B. W. Ham- 
HEB (Iowa Bta. Research Bui, 19 (1915), pp, 119-131, fiffs. 3). — ^The morphologi- 
cal, cultural, and biocliemical characteristics of a heretofore undescribed organ- 
ism found in samples of evaporated milk from an Iowa condensery are given. 
The name proposed for this organism is Bacillus coagulans. 

While a very small percentage of the spoiled cans showed a bulging due to 
the formation of gas, the typical change did not involve any such condition, but 
was merely a coagulation. On opening such cans a small amount of expressed 
whey was commonly present and the coagulum was found to be very firm, 
although not firm enough to retain its shape when the end was cut from the 
can and the contents slipped out. The spoiled condensed milk had a sweetish, 
cheesy odor not at all disagreeable and resembling to a certain extent the odor 
of Swiss cheese ; it was not in the least suggestive of putrefaction. The flavor 
of the milk was faintly sour and slightly cheesy, but not at all disagreeable. 

A study of the manufacture of dairy butter, E. L. Anthont (Bemsyh 
vauia Bta, Bui, 135 (1915), pp, 3-30, figs. 7). — ^During 1913 four educational 
butter-making contests were conducted among the dairy butter makers of Penn- 
sylvania. There was found to be a great lack of uniformity in farm butter, the 
variation being to some extent due to the churns used, but more especially to 
the methods used in churning and in the handling of the cream during the 
ripening process. It was also found that the average percentage of moisture in 
farm butter is very low. 

In experiments with different types of churns, the combined churn and worker 
and the barrel churn churned somewhat closer than the swing churn, thus 
leaving less butter fat in the buttermilk. This is thought to be due to the char- 
acter of the agitation within tlie former two churns and to the fact that the 
temperature of the cream rose less during churning. The moisture content 
averaged a little higher in the batter from the combined churn. This is prob- 
ably due to the fact that the butter in this type of churn is worked in the water. 

In an experiment to determine what percentage of acid in the cream is best 
for churning under farm conditions creams of 0.2, 0.3, 0.4, 0.5, and 0.85 per cent 
acidity were used. The flavor of the butter increased up to about 0.4 per cent 
of acid, w^hen it began to deteriorate and to take on an old and stale cream 
quality. It is advised that cream be not ripened to more than 0.5 per cent of 
acid, and as little as 0.4 per cent is sufficient under the average farm conditions. 
Cream held at from 70 to 75® for ten hours will develop under normal condi- 
tions about that amount of acid, and will be slightly thick and noticeably sour. 
It is stated that butter with lower acidity is being demanded by the market. 
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Tests were made of four methods of handling cream before churning, as fol- 
lows: (1) Holding the cream below 45® until enough was secured for churn- 
ing, adding each day’s gathering and stirring, and when enough was secured 
raising the temperature to 75®, and ripening over night or until 0.5 per cent of 
acid was developed. (2) Ripening the first gathering by holding it at 75® 
until 0.35 per cent of acid was developed, and then cooling to cellar temperature 
(55®), and adding each gathering after cooling directly to the first; and so on 
until enough had been secured for a churning ; then churning the whole without 
further ripening. (3) Adding a quart of good buttermilh to the first gathering, 
adding each subsequent day’s gathering to that, and holding all at cellar tem- 
perature until enough was secured for a churning; if not sour enough then, 
ripening by warming to 75® until 0.5 per cent of acid was developed, and then 
churning. (4) Holding the gatherings at 55® until enough was secured for a 
churning. Methods 1, 2, and 3 proved to he superior to method 4 in securing a 
good quality of butter. For keeping quality the butters from methods 1 and 2 
were much superior to those from 3 and 4, probably due to a better control of 
the desirable types of bacteria. 

It was found that the mottles in butter largely disappear after about 16 to 20 
workings on the board and that the body of tbe butter is much better than with 
a lesser number of workings, being closer in texture and carrying less loose 
water. The grittiness of salt disappears at about 16 to 20 revolutions of the 
worker, this fact showing that about that amount of working is necessary 
properly to incorporate and to secure uniformity in the distribution of the salt. 
Temperature, grade of salt, and quality of butter fat will affect the working re- 
quirements of the butter. 

If considered desirable, a high moisture content can be secured as well in 
farm butter as in creamery butter if care is used in regulating the period of 
churning as well as the temperatures used. With the common, hand butter 
worker, moisture is gradually lost as the working progresses, while with the 
combined churn the moisture increases after a certain period in working the 
butter. The moisture content rose in all cases where the butter was wmrked 
from 8 to 12 times. It is thought that at this point the salt began to be uni- 
formly distributed through the butter and acted momentarily to delay the work- 
ing out of the moisture. 

Directions and methods for making uniform dairy butter of good quality are 
suggested, 

VETEEIlSrAEY MEDICIlSnS. 


Report of the division of veterinary science^ O. xV. Eobekts (North Carolina 
Sta. Bien, Rpt 191S-U, pp, — ^This report of work of the veterinary 

department consists largely of a brief statement of experimental work with cot- 
ton-seed meal and means for neutralizing its toxic effect upon hogs and other 
animals, in continuation of work previously noted (E. S, R., 29, p, 77). 

A study was made of the clinical symptoms in 212 rabbits and 46 swine, some 
of which had been fed cotton-seed meal with an iron salt or with -wood ash^ as 
a corrective. Both of these agents proved to be very efficient in overcoming the 
usual ill effects, 

; *‘The most characteristic clinical symptoms in swine, as, noted from the be- 
‘'ginning of our experiments in feeding^ cotton-seed meal, have been rather firm 
feces (though diarrhea was present in a few cases) ; rough, coarse hair, indi- 
cating unthrift; irregular or loss of, appetite, specially for the cotton-seed 
meal; weakness; unsteady gait; more or less loss Of sight and very illfleulfc 
breathihgl . ; Animals Would finally get down, unable to rise, and lie theri either 
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in a comatose condition or in a constant struggle to regain their feet, often 
grunting as if in pain or distress. Death would follow in a few hours to several 
days. Many animals, however, that appeared hale and hearty at the evening 
meal were found dead the following morning. The most conspicuous symptoms 
in rabbits and guinea pigs consisted of rapid breathing, lassitude, prostration, 
and death in a few hours. Sometimes there were continuous movements of limbs 
after prostration as if to regain their feet, while in others there were no such 
movements. 

“A comparative study of some of the characteristics of blood from swine 
fed cotton-seed meal with and without correctives was made. This examination 
was suggested by the frequency in which dirt, sand, and gravel were found in 
stomach and intestines at autopsy of swine dead of cotton-seed meal feeding 
and in the light of the beneficial effects of iron and wood ashes when fed with 
the cotton-seed meal. ... As regards the variations of hemoglobin and also of 
the other characteristics of blood, they were as great among individuals of the 
same lot as between those of different lots. These results bear out former 
observations that cotton-seed meal has little apparent effect upon the above- 
mentioned features of the blood. 

“ Autopsies w^ere held upon 72 rabbits and 13 swine. . . , Little difference in 
any of the lesions found in the various lots was noted, except the absence of 
thrombi (ante mortem clots) in all of the six deaths on iron. The most fre- 
quent lesions found upon autopsy of animals dead from cotton-seed meal feeding 
"^were as previously noted in a former annual report, namely, excess chest and 
abdominal fluids, congestion of various organs, more or less edema of lungs and 
frequent thrombi (ante mortem clots) in the heart. The principal difference 
in the lesions of rabbits and guinea pigs, contrasted with those of swine, con- 
sisted in the greater excess of abdominal fluid over the chest fluid of the former 
while the reverse was true of the latter. . . . 

”The yellow jasmine was found to be the cause of death of a number of 
cattle.’* 

Sugar beet poisoning, B. F. Kaxjx>p {Amer, Vet Rev,, (1915), No, pp, 
458-4^^),— The author reports upon observations of sugar beet poisoning in 
live stock made while pathologist at the Colorado Experiment Station. It is 
pointed out that while tops, beet pulp, mangel wurzels, etc., furnish extra feed if 
cO judiciously, only a part of the animal’s ration should consist of them. Sugar 
beet pulp fed gradually in excess for long periods causes fatty degeneration, 
especially of the liver and kidneys, and excessive feeding of beets and beet tops 
may cause gastroenteritis with parenchymatous degeneration of the liver and 
kidneys. 

A contribution to the practical utility of Abderhalden’s dialysis procedure 
for the early diagnosis of pregnancy, H. Raeeioee, E. Wiegebt, E. Seibold, 
and A. Boecke (Berlin, Tierar^tl, Wchnschr,, 81 (1915), No, 8, pp. 85-91 ), — 
Fifty-two sera (47 from bovines and 5 from hordes) were examined, 25 of which 
(24 from bovines and 1 from horse) were obtained from slaughterhouses. The 
remaining 27 sera were sent in from breeding establishments by veterinarians 
and included 23 bovines and 4 horses, 20 of these animals being pronounced 
pregnant by clinical examination, and no history of pregnancy in the remaining 
7 being obtainable. 

The examination of blood samples from the slaughterhouse showed positive 
in 22 cases. In the remaining 27 blood samples 3 gave an erroneous diagnosis 
with the method, but 2 of these eases, three and a half months later, gave a cor- 
rect result. The author is of the opinion that results may be obtained by the 
Abderhaiden method which will be of value in practice. 
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Diagnosis of pregnancy, tuberculosis, and other diseases in domestic ani- 
mals, \Y. PiEiLEB {Berlinu Tierdrssth Wchnsclir., 81 {1915), No, 10, p, 112 ), — 
The sera of 150 bovines (54 pregnant and 96 nongravid) were examined by the 
Abderhalden procedure. Of the 54 sera from pregnant animals only 32 showed 
positive and in 5 the results were uncertain because the sera contained dialyzable 
substances themselves. Of the 96 sera coming from nonpregnant subjects, 
44 gave a negative reaction and 11 doubtful reactions. The method showed 
positive in 19 out of 27 sera from tuberculous animals, and in 1 case the 
results were doubtful. With 54 sera of nontuberculosis animals the reaction 
was paradoxical in 27 cases and doubtful in 11 cases. 

Thirty-three sera coming from 29 nongravid and 4 gravid horses were ex- 
amined. Of the 29 coming from nongravid animals 8 gave a correct and 19 a 
paradoxical result and 2 doubtful results. With the 4 pregnant animals 2 sera 
gave correct results and 2 doubtful results. 

Two pregnant swine yielded doubtful results. With the sera from 2 hogs 
affected with cholera and one from an immune animal, 1 gave a positive and 1 
doubtful, and the immune serum gave paradoxical results. With 5 normal hog 
sera the results were all erroneous. 

Sera from glandered horses strongly cleaved organs of glandered animals and 
healthy guinea-pig tissue. The organs from animals affected with erysipelas, 
placenta, healthy liver, and other healthy organs were cleaved by erysipelas 
immune and normal sera. 

Some data obtained with the sera from 5 human subjects affected with cancer, 
pregnant, or normal are also Included. 

Bemarks and contribution to anthrax diagnosis, Blaxj {Berlin, Tierdrztl, 
Wchnschr,, 81 {1915), No, 4, pp, 87-41). —A review of the facts pertaining to 
the methods in use to-day for diagnosing anthrax. The factors which influence 
the results, especially those which are liable to lead one to error, are mentioned. 

Contribution on the serodiagnosis of glanders, W. Pfeilee and P. Schef- 
3PLEE (Berlin. Tierdrztl. WclmscJir,, 30 (1914), Nos. 4^, 741-748; 49, pp, 

789-794). — ^Tlie authors maintain that with the conglutination reaction one can 
undoubtedly diagnose cases which can not be found by the agglutination, com- 
plement fixation, or clinical examination methods. It can also be used for diag- 
nosing glanders in asses. It is not deemed possible by the agglutination and 
complement-fixation methods to distinguish between horses affected with glan- 
ders and those treated with mallein, but this is po.ssible with the conglutination 
method. 

The serodiagnosis of glanders in the Dutch East Indies, O. Bubberman 
(Deut, Tierdrsstl. Wclmschr., (1914), No, 29, pp, 464-4^8), — The author con- 
clU;jGS that the complement-fixation test, generally speaking, yields better results 
than the agglutination test. Where complement is fixed with 0.1 cc. of horse 
serum the test must be regarded as positive, and weakly positive if fixation is 
obtained with up to 0.2 cc. of serum. If the binding is incomplete with 0.2 cc. 
of the serum, disease is not present in the animal. 

The complement fixation test can not be used for noting recent infections, but 
in these cases the agglutination test will give the desired results. 

The diagnostic value of blood examination in glanders. A, Maeois (AlMor- 
vosi Lapoh, 87 {1914), No. 22, pp. 261-285; abs. in Deut. Tierdrztl. Wehmchr,, 
22 (1914), ^ 0 . 29, pp. 466, 467).— Investigation of artificially and naturally- 
infected horses showed that the specific agglutinins are present on the fifth day 
post-infection, and complement-fixing substance on the seventh day. See also a 
previous note (E. S. B;, SO, p. 881). , . 

As . an antigen in the complement-fixation test emulsion Of glanders 
bcteilli is preferred, aatifomin bacillary extract, according to 
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Schultz, or 5 per cent mallein can be employed. The complement fixation test 
yielded more reliable results than the agglutination or precipitation methods. 
When practicable, it is deemed advisable to carry out the three tests on the same 
blood sample, especially when questionable results are obtained by the comple- 
ment-fixation test. If from 0.2 to 0.1 cc. of blood serum causes fixation, glanders 
is present. Where partial fixation occurs the complement-fixation test should be 
repeated, provided a negative reaction is obtained with the agglutination test. 

Out of 150 horses destroyed on the basis of two positive thermal reactions 
the three serodiagnostic tests showed glanders 132 times, in one case glanders 
was suspected, and 17 cases were negative. Among the 17 negative cases, how- 
ever, there were found 9 animals with caseous and calcified nodules which could 
not be positively recognized to be of a glanderous nature, and in 6 animals 
acute glanders was found three to four weeks after the examination. Out of 
25 horses found glandered on autopsy 18 had given negative mallein tests, 20 
were declared glandered by the serodiagnostic test, and one doubtful. 

Tuberculosis iu the ass, M. Schlegeu (Berlin, Tierar^tl. 'Wclinschr,^ $0 
(1914), No, 4^9 PP* 777-77^). — comparatively complete description of tuber- 
culosis in a ten-year-old gelding ass and a discussion of the existing literature 
in regard to ttiberculosis in this kind of animal. 

Immunizing tests on guinea pigs VTith tubercle bacilli dissolved by 
lecithin, E. A. Lindemann (Centbl, Baht, [etc.}, 1, AM,, Orig,, 74 (1914)* No, 
7, pp, 624-B34)^ — ^The favorable results reported by Deycke and Much (E. S. R.. 
22, p. 184; 25, pp. 87, 886) could not be confirmed in this investigation. In no 
case was an immunity obtained, 

Abortin, 0. Haase (Berlin, TierarMl, Wchnsehr,, SI (1915), No, S, p, 29 ). — 
Twelve healthy pregnant cows were given protective treatment and four curative 
treatments. The results obtained are considered favoi’able. 

Piroplasmosis in cattle in Hungary in 1913 and means of control, K, 
WozzAk (lllatorvosi Lapoh, S7 (1914), No, 88, pp. 887-889; abs, in Internat, 
Inst, Agr, IRome'l, Mo. Btil. Agr. Intel, and Plant Diseases, 5' (1914), No, 12, 
pp. 1615, 1616), — ^It is stated that this disease of cattle is relatively rare in 
Hungary and appears to be restricted to the wooded regions of the Northeast. 
It has, however, appeared of late years in the country on the left hauls of the 
Tisza, where it sometimes takes a virulent form. 

The daily administration of a mixture of 1 gm. of powdered arsenious acid, 
10 gm. of powdered calamus root, and 10 gm, of sulphate of iron in a small 
ration of bran is thought to have had a valuable curative action. 

The hog cholera question, with particular reference to shoat typhoid, B. 
Standfttss (Ztsclir, Injehtionshranh, u, Hyg. Haustiere, 16 (1915), No. 6, pp, 
459-469, fig. i).— The etiology and the clinical and patho-anatomical appear- 
ances of hog cholera and “ Ferkeltyphus ” are considered. The author thinks 
that for the present hog cholera should be referred to without giving the sec- 
ondary infection a separate name; that shoat typhoid should be separated 
therefrom. 

Remarhs on the hog cholera question, — Concerning shoat typhoid, E. 
JoEsr (Mschr, Infektionskrank. n, Eyg, Eanstiere, 16 (1915), No. 6, pp, 470- 
482),-— A further discussion (E, S. R., 33, p. 285), with reference to the paper 
by Standfnss above noted. 

Racts about so-called hog cholera cures and specifics, 0. H. Stange and 
C. d. Cole (Iowa Bta, Oire, 25 (1915), pp, 6), — ^This circular reports tests made 
of seven different so-called hog cholera cures and specifics, none of which was 
found to be of value. The products thus tested are Cholera Immune IT. S. 

American Specific No. 2, Co-Tac-0, No. 544 Curative, No. 544 Im- 
munizing, De Yaux Cholera Antitoxin, and Dr. D. W. Nolan’s Anti-Hog- 
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Cholera Specific (Nosine). Hog cholera serum used as a check gave satisfac- 
tory results. 

The biology of trichina, P. J. Schmidt, A. Ponomaber, and Miss P. Saveliee 
{Compt Rend Soc. Biol. {Pai'is}, 78 (1915), No. 10, pp. 306, 307 ). — ^This is a 
preliminary report of experimental studies made of TricMnella Bpiralis at the 
zoological laboratory of the agricultural school at Petrograd. 

In studies of the effect of low -temperatures it was found that 0° did not 
have any effect upon the vitality of the encysted trichina, even if continued for 
a period of eleven days, and a temperature of —6° C. was endured by the 
trichina for a period of ten days. A temperature of —9® was sometimes fatal 
to trichina but not always, whereas a temperature of —15 to —16® was always 
fatal. The attempted culture of the trichina artificially has given negative 
results. 

The etiology of pyemic arthritis in foals, P. W. Schofield (Amer. Yet 
Rev., 47 (1915), No. 6, pp. 695-708 ). — ^Previously noted from another source 
(E. S. R., 31, p. 887). 

Investigations of a disease of pigeons in which Bacillus paratyphosus B 
was found, M. Zinglb (Ztschr. Infehtionskrank. u. Hyg. Eanstiere, 15 (1914) t 
No. S-4^ pp. 268-272, fig. 1 ). — ^In investigations of , an outbreak of disease among 
pigeons at Strassburg, the author isolated a bacillus from the blood, the muscles, 
and the organs which was identified culturally, morphologically, and sero- 
logically as B. paratyphosus B. 

Diphtheria bacilli in birds, R, Sfiegelbeeg (Centhl. Baht, 1. AM., 

Grig., 75 (1915), No. 4, pp. 273-288; ahs. in Berlin. Tierarztl. Wchnschr., 31 
(1915), No. 13, p. Bacteria simulating the diphtheria bacilli were noted 

in diseased and healthy pigeons and also in healthy chickens. 

RURAL mmmmim. 

A treatise on water supply, A. Friedrich (Kulturtechnischer Wasserhau^ 
Berlin: Paul Parey, 1912, vol. 1, 3. ed., pp. XTI’\-650, pis. 24f figs. 511 ). — ^This 
is the first volumne, third edition, of a handbook intended mainly for the use 
of agricultural engineers. The second volume has already been noted (E. S. R., 
32, p. 87). 

The main subjects covered in this volume are technical soil improvement; 
hydrometry; soil formation, conservation, and cultivation; soil drainage; irri- 
gation; and completed drainage and irrigation systems. The physics and 
mechanics of soils and soil formation are dealt with in considerable detail in 
the first sections. A large amount of working data on the conservation and 
,use of surface and ground water and on methods of cultivation, prevention 
of erosion, etc., is given. The final sections deal with the different phases of 
drainage and irrigation, including much working data of an engineering 
nature. 

Good water for farm homes, A. W. Freeman (Pub. Eealth Serv. JJ, B., Pub. 
Health Bui. 70 (1915), pp. 16, figs. 6).— This bulletin deals with the sanitary 
aspects of farm water supplies, describing insanitary well and spring condi- 
tions and suggesting remedies. Methods of protecting wells and springs are 
given particular attention, and it is stated that in the event that pure water 
can not be obtained for drinking purposes impure water may be purified by 
boiling or by treating with chlorid of lime. ** The ehlorid of lime solution is 
prepared by dissolving one teaspoonful of fresh chlorid of lime (bleaching 
powder) in 1 gt of water. This should be placed in a tig;htly stoppered bottle 
and kept away from light To disinfect water, add one teaspoonM of the 
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disinfectant solution so prepared to each 2 gal, of water, stir the water thor- 
oughly and allow it to stand for jafteen minutes. At the end of that time the 
disinfectant will have killed the disease germs and the water may be drunk 
with a fair degree of safety.” 

Water supply {Bul» Kans, Bd, Health, 11 (1915), No» 5, pp* Ii5--H9, figs. S ). — 
As a part of a sanitary survey of the farm premises of Sumner County, Kans., 
analyses were made of 479 samples of water taken from different representa- 
tive wells of the county and 145 samples of cistern water. 

Of the dug well waters 22.3 per cent were good, 8.7 per cent doubtful, and 
69 per cent bad. Of the driven well waters 78.7 per cent were good, 8.1 per 
cent doubtful, and 13.2 per cent bad. Of the drilled well waters 55 per cent 
were good, 15 per cent doubtful, and 30 per cent bad. Of the cistern waters 
31.6 per cent were good, 13.1 per cent doubtful, and 54.3 per cent bad, and of 
the cistern waters 65 per cent of those pumped, 44 per cent of those chain 
pumped, and 77 per cent of those raised by bucket were bad. The opinion is 
expressed that charcoal filters for cisterns on farms are useless. “ The average 
charcoal filter may* if properly cared for, have some efficiency ; but only a very 
small percentage are properly cared for. The remainder accomplish only one 
end and that is the concentration of pollution by holding it from one rain to 
the next.” 

Biochemical and engineering aspects of sanitary water supply, G. W. 
Fxilleb (Jour. Franlclin Inst, 180 (1915), No, 1, pp. 11-61, figs. 7). — This article 
deals more particularly with the biological than with the chemical phases of 
the sanitary features of water supplies. 

Water power on the farm, B. Stanfield (Trans. Highland and Agr. Boc. 
Scot, 5. ser,, ^7 (1915), pp. 19^211, figs. 7i).— This article gives a simple 
explanation of methods to be adopted in ascertaining the possibilities of power 
development by means of a given supply of water, and describes various types 
of water wheels, turbines, and water-power installations. 

Surface water supply of the south Atlantic and eastern Cfulf of IVEexico 
basins, 1913 (H. S, Geol, Survey, Water-Supply Paper 352 {1915), pp. 84, pis. 
3 ). — ^This report presents the results of measurements of flow made on streams 
in the south Atlantic and eastern Gulf of Mexico drainage basins during 1913. 

Profile surveys in Chelan and Methow Biver basins, Washington (U. S, 
Geol. Survey, Water-Supply Paper 376 (1915), pp. 8, pis. 5).-— This pamphlet, 
prepared in cooperation 'with, the State of Washington under the direction 
of B. E. Marshall, describes the general features and gives plans and profiles 
of streams in the Chelan and Methow Biver basins. 

Profile surveys in 1914 in Umpqua Biver basin, Oregon (XJ. S. Geok Sur- 
vey, Water-Supply Paper 379 (1915), pp. 7, pis. 13).— 'This paper, prepared in 
cooperation with the State of Oregon, under the direction of B. B. Marshall, 
describes the general features of the Umpqua Biver basin and gives plans and" 
profiles resulting from surveys of streams in the basin during 1914. 

Daily river stages at river gage stations on the principal rivers of the 
United States, 1911 and 1912, A. 3. Henry (TJ. S. Dept. Agr., Weather Bur,, 
Daily Biver Stages, 1911-12, pt. 11, pp. 380 ), — This paper is the eleventh part 
of a series of river gage readings and covers work for 1911 and 1912, 

Daily river stages at river gage stations on the principal rivers of the 
United States, 1918 and 1914, A. 3, Henby (U. S. Dept, Agr., Weather Bur., 
Daily Biver Stages, 1913-14, pt, 12, pp. 400).— This paper constitutes the 
twelfth part of a laeries of river gage readings and covers work for 1913 and 
1914. 

Equipment for current-m^to g^ing stations, Q, 3. Lyon (U. S. Geol. Sur- 
vey, Water-Supply Paper 371 (1915), pp. 64, pU, 37, figs. 10).— This report 
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includes what is considered to be the latest and best available information in 
regard to the following: (1) Gages for determining fluctuations of stage, (2) 
bench marks for referring the gages to a fixed datum, (3) structures from which 
discharge measurements are made, (4) cable and stay line to hold the meter 
in a vertical position when soundings and velocity observations are made, (5) 
graduated lines to indicate the points of measurement, and (6) artificial struc- 
tures, at places where natural control is ineffective, to regulate the relation 
between stage and discharge. Suggestions from several hydraulic engineers 
regarding these points are also included. 

Final report of the construction Tumalo irrigation project to the Desert 
Land Board, State of Oregon, O. Lauegaabd (Laidlmo, Oreg,: Desert Land 
Board, 191Jf, pp, lV]+90, pis. 14). — ^This report covers the history, organiza- 
tion, and construction of this irrigation project, the last being dealt with in 
considerable detail. 

Annual irrigation revenue report for the year 1913-14 (Rev. Rpt. Bihar 
and Orissa [India}, Irrig. Branch, 1913-14, pp. pis. 8). — ^This report 

gives data on irrigation, operation, expenditures, and revenues for the year 
1913-14. 

Two large irrigation projects in Russia, I, M. Kikolitch (Engin. Netvs, 74 
(1915), No. 1, pp. 8-11, figs. 4)« — ^This article describes the history and con- 
struction of the Golodnaya irrigation project, on the Golodnaya Steppe, in Tur- 
kestan, which at present reclaims 125,000 acres of land. This project is a rela- 
tively simple one, consisting of head gates, 32.6 miles of main canals, 110 miles 
of distributing and main drainage canals, and 780 miles of laterals and secondary 
drainage canals. The water supply is diverted from the Slr-Daria Eiver, which 
rises in the mountains of the Central Tian-shan. 

Two large irrigation projects in Russia, II, M. Nikolitch (Engin, Notes, 
14 (1915), No. 3, pp, 102-104, figs. 3).— This article describes the second of 
the two large Russian irrigation projects. The Mugan Steppe project covers 
465,000 acres of land bordering on the Caspian Sea and consists of four inde- 
pendent canal systems and extensive drainage works. The water supply is from 
the Arrax River, which is said to present river-control problems similar to the 
Colorado River in its relation to the Imperial Yalley, in southern California. 

Contribution to the study of irrigation in the Canton of Valais, P. Ohavan 
(Ann, Agr, Suisse, 16 (1915), No. 1, pp. 1-11, figs. 12).— -This report presents 
the results of a study of irrigation economics, irrigation engineering, and irriga- 
tion farming in the Canton of Valais, Switzerland. 

It is pointed out that the climate and the geological nature of the soils make 
irrigation necessary and that it is made possible by “the numerous rivers and 
streams of glacial origin. It has been found that irrigation has been of great 
social and economic importance. Irrigation costs, on the whole, from 20 to 25 
francs per hectare ($1.56 to $1.95 per acre), which expense is said to be easily 
met by the increased profits from soil which is otherwise Tinproductive. 

Chemical analyses of irrigation water from the calcareous “ High Alps ” show 
a high content of calcium carbonate, sulphates, and magnesia. Fertilizer experi- 
ments on soils irrigated with this water indicate that potassic and phosphatic 
fertilizers may be profitably used. Analyses of irrigation water rising from 
primitive rock regions show a high content of potassium. The fertilizer experi- 
ments show that “Where this water is used potash fertilizers are not needed. 

Irrigation water is supplied to cultivated fields, meadows, pastures, and vine- 
yards by a network of canals totaling 1,400 km. (870 miles) in length which 
follow in general the grade of the Rhone Valley. Much water is lost by perco- 
lation and evaporation in transport, and canal improvements are consi#r^ 
necessary. 
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Hydrostatic catenary flume on a concrete aqueduct, H« B. Muckleston 
{Engin, Eews, U U915), Eo. 2, pp, 58SS, figs, P).— The details of the design 
and construction of a reinfoi’ced concrete viaduct nearly 2 miles long, canying 
a trough flume in the shape of a hydrostatic catenary, are given. This structure 
is part of a Canadian irrigation scheme and carries on hydraulic gradient a 
maximum flow of 900 second-feet. 

Cost of electric pumping for irrigation {Elect, 66 (1915) ^ Eo, 2, pp, 

figs. 9 ), — ^Results extending over six years, obtained on the south side 
unit of the Minidoka project of the U. S. Reclamation Service, are reiiorted. 

Water is raised by large pumping stations up three 80-ft. steps. At each level 
some water is taken out for the lands that can be covered. The power required 
is the same as though all the water were lifted to an average of from 66 to 69 ft. 
Electricity is supplied from a power plant utilizing a 46-ft. fall in the Snake 
River at Minidoka Dam. Energy is transmitted about eleven miles from the 
power house to the pumping stations over 33,000-volt transmission lines, and 
supplied to the pumping station at cost. The unit of cost for operation, main- 
tenance, and depreciation has been taken as the acre-foot lifted 1 ft. high or tho 
so-called “ foot-acre-foot.” Beginning with the year 1909 and including the year 
1914 the total annual cost for operation, maintenance, and depreciation per foot- 
acre-foot for the six years in succession was $0.00626, $0.00473, $0.00385, $0.00491, 
$0.00371, and $0.00317. 

Why drainage of irrigated lands is necessary and how the problem is 
handled, D. W. Muepht (Engin, Ree., 72 (1915) ^ No, 2» pp, 36S8, figs. 2 ), — 
It is pointed out in this article that leakage from canals and extensive use of 
water for crops cause saturation of the subsoil and the .deposition of alkali on 
the ground surface. The fundamental purpose of drainage works is considered 
to be to control the ground-water table and prevent its rising high enough to 
impair the irrigability of the soil, either through saturation or through the 
accumulation of alkali, “Drainage works must be so located and constructed 
that they will be effective in skimming off or disposing of the top portion of the 
ground waters over those areas where there is a tendency for them to reach the 
surface.” The determination of location, type, and depth of drains to be used 
is said to depend on local conditions in each particular case, and can be de- 
termined only after careful investigations and study of the character of the sub- 
soils and the ground-water movement through them. 

Superelevation of curves on Mghways, Illinois practice, H. E. Btloeu, 
(Engin, News^ 74 (1915) ^ No. 2, pp. 74, 75), — ^t?here brick and concrete roads 
are used almost exclusively it is stated that, “ all matters considered, the most 
satisfactory treatment of these types on curves is to carry the profile of the 
center line and of the inner edge of the pavement around the curve without a 
bmk, but to elevate the outer longitudinal half of the slab 2 in. for the 10-ft, 
pavements and 4 in. for the iS-ft. ones. On the inner as well as the outer longi- 
tudinal half of the slab the convexity of the surface should be avoided, to the end 
that the entire portion of the slab that comes upon the curve may be a surface 
having a straight-line top on any cross section. Gravel and macadam road sur- 
faces should be similarly treated on curves ... by elevating the outer longi- 
tudinal half of the metaled way by an amount equal to twice the crown on 
tangents for the particular type in question.” 

Bimestone road materials of Wisconsin, W. O. Hotchkiss and E. Sxexdt- 
(Wi$, 00ol. ma Nat. Mist, Burmy Bui, S4 (1914), Boon, Ber. 16, pp, 
yin+lS7, pis. 41, figs. This report deals with the origin, extent, distribu- 
tion, and general characteristics of Wisconsin road mateirials, and gives a, de- 
, scription of these by counties. 
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The road materials of Wisconsin consist of gravel and field stone, limestone, 
granite and trap rock, sandstone, and quartzite. There is great variation In the 
quality of these materials. Some limestones of the State are absolutely unfit 
for use on the roads, others can be used only with very careful treatment in 
construction, but most of them make a satisfactory road material. The granites 
and trap rocks also vary greatly in character, but all are good. The most variable 
road material in the State, and one of the most valuable, is the gravel. This 
material is so extremely diverse in character that the method of treatment 
adapted to material from one end of a single pit may not be at all suitable for 
material from the other end. The limestones furnish the greatest amount of 
crushed stone for road purposes in the State and are the only type of road mate- 
rial considered in detail in this report. Tests of road material as conducted by 
the Ofiice of Public Roads of this Department are also described. 

Gravel aggregate for concrete, W. K. Hatt (Municipal Mtain,, 4^ (1915), 
No. 1, pp. 2-8, figs. 10). — ^Tests to ascertain the relative strength of concrete 
of an arbitrary 1:2:4 proportion, when the line of division between the fine 
and coarse aggregates is the i-in. sieve and when it is the ^-in. sieve, are reported. 
It is concluded from the results that for the aggregates tested and the assumed 
proportion ,the resulting concrete is as strong, if not stronger, when the line of 
division is on the J-in. screen. 

Investigation of the effects of alkali on concrete drain tile near Lake 
Park, Iowa, C. E. Sims and G. P. Ddsckman (Concrete-Cement Age, 6 (1915), 
No. $, pp. 278-281). — An investigation of the failure of concrete drain tile in 
soils' containing appreciable quantities of calcium and magnesium sulphates led 
to the conclusion that the use of good materials in proper proportions to make 
dense concrete, compacting the mixture well, and aging the product for a month 
at a temperature above freezing will protect the concrete tile against alkali. 
“Knowing that concrete becomes more dense with age, it seems that if the 
absorption is less than 5 per cent in concrete thirty days old it ought to be alkali 
proof and suitable for any service.” 

Report committee on electricity on the farm, Western States ([Nat. Meet. 
Light Assoc., 1912-18} , Manuscript, pp. H). — ^This report presents the sub- 
stance of answers to inquiries sent out by the National Electric Light Associa- 
tion to different power companies in the Western States to obtain information 
as to the farm use of electricity. 

The answers indicate that the use of electricity for agricultural purposes in 
the West is most extensive in the States of Washington, Oregon, California, and 
Colorado, while interest is manifested in several other States. “ The most inter- 
esting thing brought out was the great difference in the method of charging 
for the power and the amount of the charge. . . . The use of electricity on 
the farm is necessarily a seasonal use, the greatest demand being for pumping 
for irrigation. Depending on the locality and on the crop to be irrigated, the 
irrigating season under normal conditions is from April to October, inclusive. A 
dry year, such as has just been experienced in California, will make the season 
longer. ... It is very apparent, therefore, that it is to the powdr company's 
advantage to have the consumer make his installation as small as possible and 
operate as many hours per day as possible.” 

Copies of agricultural rate schedules from various companies operating in the 
different States are appended. 

Rriming a centrifugal pump, E, M. Ivbns (Power, ^1 (1915), No. 2€, pp. 
880-882, figs. 8). — Several methods of priming centrifugal pumps and of over- 
coming priming troubles are described with illustrations, 
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The proposed standardization of farm wagons (Far?7i MacMnerpy I\iQ. 12S9 
{1915), pp. IS, 19).— A. plan for the standardization of farm wagons approved 
by the National Implement and Vehicle Association is given. The purpose of 
the effort at standardization and simplification of wagons is to produce an inter- 
changeable line of Avagon parts which will permit the dealer and manufacturer 
to serve the farmer quicker and better. The standardization is confined to 2- 
horse wagons for farm, ranch, and mountain use and does not consider 1-horse 
wagons, farm trucks, or gears for special purposes. With this in view all gears 
with skeins larger than Si in. and with steel axles larger than in, have been 
counted as belonging to tlie special teaming gear class. 

Tests of potato planters, potato diggers, and grain driers and preliminary 
examinations of new implements, G. Pisches et al, (Arl). Dent. Land%o. 
Gesell., 1 ^ 0 . 265 {191^), pp. l^tS, figs. 95). — number of tests of different com- 
mercial makes of potato planting and harvesting machinery and grain driers are 
reported, together with the results of preliminai^ examinations of a number of 
different agricultural implements. 

Hethods used in constructing a 108-ft. monolithic concrete silo near 
Salona, Pennsylvania {Concrete-Cement Age, 6 {1915), No. 6, pp. SOI, 302^ 
figs. 3). — ^The details of the construction of this silo are presented. , 

Methods and costs in constructing a combined concrete silo and water 
tank {Concrete-Cement Age, 6 ‘{1915), No. S, pp. 162-16/f, figs. 7). — ^The details 
of this structure are illustrated and described. 

Heating greenhouses by hot water, G. W. Loeber {Dorn. Bngin., 70 {1915) , 
No. 13, pp. 399--401, figs. 4; 71 {1915), Nos. 2, pp. SISS, figs. 7; 5, pp. 124-136, 
figs. 3, 9, pp. 244* S46, figs. 2; 13, pp. 362-^66, figs. 3). — This article gives a 
detailed description, with illustrations, of how to install hot water heating sys- 
tems in gi’eenhouses, dealing with the open tank, closed pressure, and forced 
cir-culation systems. 

Safe disposal of human excreta at unsewered homes, L. L. Lumsden, 0. W, 
Stiles, and A. W. Freeman {Puh. Health Serv. U. B., fuh. Health Bnl. 68 
(1915), pp. 28. figs. IS). — In this bulletin, after discussing some of the serious 
diseases affecting the human race with reference to their distribution in human 
excreta, it is stated that human excreta, if not prevented from reaching human 
bodies, constitute the most dangerous of all matter wfith which we are liable 
to come into contact in the course of our daily lives.” As methods for the dis- 
posal of human filth, different types of sanitary privies are described and illus- 
trated, including the well-known L. B. S. type (E, g. JX., 25, p. 891). 

It is stated in conclusion that “ the proper disposal of human excreta can not 
be accomplished without some labor and expense, but the return in cleanliness, 
comfort, and health make an intelligent expenditure of labor and money for 
such a purpose one of the best possible investments.” 

The danger zone on the farm. Sewage disposal {7a. Health Bnl., 7 {1915), 
No. 6, pp. 247-262, figs. 8).— This bulletin describes and illustrates different 
tyim of sanitary privies, including the pail and pit types and the Kentucky 
sanitary pri^y, and also briefly describes and illustrates a small sewage-disposal 
system consisting of a septic tank and a subsurface irrigation system. Bills 
of material are included. 

Three residential sewage-treatment plants near Cleveland, R. F. Mac- 
Dowell (Bngm. News, 74 (1915), No. 2, pp. 56, 57).— Three small residential 
sewage-treatment plants of different design are described comprising (1) a two- 
story sedimentation tank and glass-covered rapid sand filters, (2) screens, a two- 
story sedimentation tank, a dosing tank, and intermittent sand filters, and (8) 
a septic tank, dosing tank, and subsurface irrigation system. It is stated that 



EXJEAL ECONOMICS. 89 

all three plants have operated successfully and have produced effluents of satis- 
factory character. 

A summary of the results of experiments on the purification of creamery 
refuse and their application, H. R. Orohuest and A. D, Westo::^ {Engin, and 
Contract, 44 U015), Ao. 1, pp. 7-9), — ^This article summarizes data and con- 
clusions obtained in experiment stations in this country and in Europe on the 
iiubject of creamery refuse disposal. 

It is stated that the wastes produced in the dairy industry consist chiefly of 
dilute solutions of milk in which are particles of butter, fat, and casein which 
come from the washing of the products, utensils, and floors. The waste is very 
susceptible to bacterial action, quickly becomes acid, containing approximately 
1,000 parts per million acidity, and gives rise to very disagreeable odors due to 
the production of butyric acid. Because of the high oxygen demand it creates a 
nuisance when discharged into small streams by quickly using up the available 
oxygen, after which putrefaction begins. 

From the available data the following methods of purification are suggested 
as the result of experiments ; “ Where the volume of the waste is comparatively 
small and suitable land is available it may be disposed of by irrigation at rates 
varying from 20,000 to 2,000 gal. per acre per day. If suitable land is not avail- 
able one of the following biological methods is suggested: Sedimentation in 
^septic tanks for from two to ten days and, if diluting water in sulScient volume 
is at hand, disposal by dilution ; sedimentation in a septic tank for from two to 
ten days, followed by filtration through sand at rates not to exceed 25,000 gal, 
per acre per day (where sand treatment is employed it is recommended that the 
acidity be reduced by the addition of lime so that bacterial action will not be 
retarded) ; sedimentation in septic tanks for from two to ten days, followed by 
treatment in primary contact beds, and if necessary by secondary contact beds 
or trickling filters (trickling filter treatment following sedimentation is not 
recommended because of the dispersion of odors in applying the liquid after 
sedimentation to the'surface of the filter). . . . 

** It is felt that any of the above methods of treatment will produce an efflu- 
ent which will not give rise to a nuisance when discharged into a small stream 
or brook.” 

EITEAI, ECONOMICS. 

Farming and food supplies in time of war, B. H. Rew (Jour, Bd, Agr, 
ILondon}, 2$ (19 JS), Ko, 6, pp, 504-SM; Nature [LofidonJ, 9$ (J9JS), No, ^99, 
pp, ^30-^20; Science, n, ser,, 42 (1915), No, 1084, pp, ^75-486).-— This paper 
treats of the relation of the total consumption to the home production and the 
influence of war on this relationship. The following table indicates the sources 
of the food supply of the United Kingdom : 

Sources of food stuffs consumed in the United Kingdom, 1910-1914 
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A comparison of tlie imports in 1913-14 with 1914-15 shows that there was a 
decrease of 1.39 per cent in the receipts of wheat, including flour, 11.97 per 
cent decrease in the receipts of meat, 8.67 per cent decrease for sugar, and 6.47 
per cent decrease for butter. For bacon and hams, cheese, fruits, and rice there 
was an increase. 

Systems of farming and the production of food— the need for more tillage, 
T. H. Middleton (Jour. Bd, Agr. (London} ^ 22 (1915) i No. d, pp. 520^38 ). — 
The author has restricted his discussion to three systems of farming: (1) The 
production of meat on grass land, (2) the production of milk on grass land, 
and (S) the production of food crops and meat from arable land. The unit of 
measurement used to indicate the efficiency of the different systems was the 
energy value for a day^s rations of a man. The meat produced on an acx-e of 
poor pasture will supply 11 days' rations for a man, on rich pasture 140 ; dairy 
farming on good grass, 193 days’ rations; and mixed arable farming on good 
land 296 days’ rations. 

The land question and the condition of agricultural labor (Final Bpt Com. 
Indus. Relations (TJ. 8.3, 1915, pp. 127-132 ). — ^As a result of its study of tenancy 
in the Southwestern States, the commission recommends that there be de- 
veloped through legislation a long-time farm lease which will give fair rents, 
security of tenure, and protection of the interests of the tenant in the matter 
of such improvements as he may make on a leasehold in his possession ; also 
that national and state land commissions be organized to act as land courts with 
powers to hear evidence given by landlords and tenants as to questions that 
have to do with fair rents, flxity of tenure, and improvements made by tenants 
on landlords’ property. These commissions should also operate farm bureaus 
to act as agents between landlords and tenants in the distribution of tenant 
labor, the preparation of equitable contracts, assist home-seeking farmers, and 
secure a better distribution of seasonal farm labor. 

The development of better credit facilities tiirough the assistance of the 
Government and the cooperative organization of farmers and tenants is recom- 
mended. There should also be modernized rural schools and compulsory educa- 
tion of children, and a revision of the taxation system so as to exempt from 
taxation all improvements and to tax unused land at its full rental value. 

Farmers and farm laborers (Filial Rpt. Com. Indus. Relations (U. 8.], 1915, 
pp. 398-401 )^ — ^The commission recommends “that Congress and the various 
States pass rural credit acts that will give to the small American farmer the 
same privileges and benefits that for so long a time have been enjoyed by the 
small farmers in Germany and other European countries, which, following Ger- 
many, have adopted rural credit systems. We recommend serious consideration 
to adapting the Irish land bill and the Australian system of state colonization 
to our American conditions. It is not our intention, in this report, to enter into 
minute details as to how this should be carried out. In a general way, however, 
we believe it not only desirable, but practicable, for the Federal Government, 
through its Department of Agriculture, and the various States, through their 
departmeAs of agriculture, to secure large bodies of land at appraised actual 
values, that have been thoroughly tested by experts for their quality, issuing 
bonds for the payment for same, it need be, and to cut them up into small par- 
cels, making the necessary improvements, and selling them to qualified colonists 
with small first payments, making the balance payable in, say, thirty years on 
Urn amortization plan, the deferred payments bearing only the same rate of 
interest that the Government itself is called upon to pay, plus a small addition 
to cover the cost of government administration. We believe, in this way, the 
most effective cheek can be created on the one hand to minimize farm tenancy, 
and on the other hand to make It possible for the farm laborer and the farm 
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tenant to become land proprietors. We believe that this, if carried ont wisely 
and intelligently, will bave a large share in minimizing industrial nnrest and 
in adding to the wealth of the Nation, both materially and in the quality of its 
citizenship.” 

Kural credit, cooperation, and agricultural organization in Europe, E, 
Metcalf and C. G. Black {Olympia, Wash.: Govt., 1915, pp. This is a 

report of the members from the State of Washington of the American Commis- 
sion which studied rural credit systems of Europe as to their adaptability in 
the United States and to the agricultural needs of Washington. 

The authors discuss agricultural cooperative organizations and credit systems 
as found in Germany, Italy, Austria, the Balkan States, Eussia, Switzerland, Bel- 
gium, Holland, Denmark, France, and the United Kingdom, and conclude their 
study by stating that Washington can probably obtain better credit by adopting 
the Landschaften system of collective security with the amortization plan of 
repayment. This system necessitates a guaranty that the security, individual or 
collective, land or personal, shall not deteriorate in value at any time during the 
loan. In order to^bring this about dairying and raising beef cattle are deemed 
■essential in the grain belt of eastern Washington and the logged-off lands of 
western Washington. Agricultural education in schools and high schools should 
be made practical and should receive greater emphasis. Standardizing crops 
and stocl^is greatly needed to facilitate the organization of cooperative market- 
ing oi'ganizations. 

The authors conclude that “whatever rural credit or cooperative organiza- 
tions may be provided by legislation, the farmers must take the initiative in 
their creation, must take their management, so that their success and the benefit 
for the entire State, since what benefits the farmer of necessity benefits the 
State, may be due to and belong to only the farmers themselves.” 

Eeport of the cooperative organization branch [of the Saskatchewan 
Department of Agriculture] {Ann. Jtpt. Dept. Apr. Saskatchewan, 10 {1914), 
pp. 18S-208, fig. 1 ). — ^In these pages are described tbe origin of the cooperative 
organization branch of the department, the agricultural cooperative associa- 
tions’ act, the work of typical purchasing and marketing associations, and the 
success of the branch in the cooperative marketing of wool. There are also 
given data showing the number of cooperative oi-ganizations and tbe extent 
of their transactions. 

International annual of agricultural legislation, 1914 {Inst. Internat. Apr. 
IBomel, Ann. Internat. Leg. Apr., 4 {i914)f PP- AXFJJJ-fidiP).— This volume 
continues the information previously noted (E. S. R., 33, p. 191), adding later 
decrees and laws. 

[International statistics of agriculture] {Statis. Jahrh. Dent. Eeich, 3$ 
{1915), pp. — ^This continues information previously noted (B. S. B., 

31, p. 790), adding data for later years. 

Monthly crop report {U. S. Dept. Apr., Mo. Crop Ept., 1 {1915), Xo. 5, pp. 
41 ’- 53 , ftp. J).-— This number gives tbe usual monthly estimates of the acreage, 
condition, and yield of the.more important agricultural crops, the farm prices 
of important products, and the range of prices at important markets, with mis- 
cellaneous data on honey production, cranberry and hop conditions, dried apple 
exports, acreage of red clover, etc. 

It is estimated that the total acreage of “wild,” “salt,**' or “prairie” hay, 
that is, hay cut from uncultivated lands, is 17,000,000 acreiSi, and the average 
yield for the present season 1.2 tons per aci’e. The total production of wild hay 
is approximately one-fourth that of , 

‘ Eeporiis indicate that the production of wine is being materialy ^urtail^ 
this year, owing principally to large accumulations of supplte carried over 
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previous years, and to the possibility ' of further legislation inimical to this 
industry. This will result in a large proportion of such wine grapes as are suit- 
able for table use being marketed this year for the latter purpose. 

The average moisture content of new oats, as determined by the Ofllce of 
Grain Standardization, is 15.5 per cent. 

Agriculture [in Japan], S. Sato (Japan Year Booh, 1915, pp. S40-B69 ). — 
In Japan in 1913 there were 1,441,852 cho (about 3,532,537 acres) in paddy 
^ fields and 1,714,693 cho in upland controlled by landowners, and 1,503,737 cho 
in paddy fields and 1,135,244 cho in upland controlled by tenants. Of the total 
6,443,719 farming families, 1,744,801 operated owned land exclusively, 1,520,922 
tenanted land exclusively, and 2,177,996 land of both types. Of this total 
3,707,088 depended solely upon faming for a living, while 1,736,631 had sub- 
sidiary occupations. Of the farming families, 36.79 per cent cultivated farms 
with an area of less than 0.5 cho, and 33.36 per cent with an area of 0.5 to 
1 cho. Additional information is given concerning area in specified crops and 
number of live stock. 

Agricultural statistics of India, 1912-13 (A^r. S*atls, India, 20 (1912-13), 
11, pp. V+116, pi. 1). — ^This report continues data previously noted (E. S. R, 
81, p. 491), adding statistics for 1912-13. 

AGEICUITUEAI EDUCATION. 

Beport of the Ministry of Industries [of Uruguay] for 1914 (Mem, Min, 
Indus. [Montevideol, 1914, pp. 1795, figs. 115). — ^This includes a report on the 
agencies for the promotion of agriculture in Uruguay, the latter including the 
national inspection service of live stock and agriculture, the National Institute 
of Agriculture and Agricultural Experiment Station at Sayago, the Veterinary 
School of Montevideo, the agricultural experiment stations in the Department 
of Salto at San Antonio and in the Department of Cerro Largo at Banados 
de l^ledina and Paysandu, the national nursery for fruit and forest trees at 
Toledo, including a school for the training of agricultural superintendents or 
foremen, the model poultry farm at Toledo, and “ La Estanzuela seed 
breeding fai’m and model dairy, which is to be developed into a phytotechnical 
^ institute. Recent legislation regulating these agencies is appended. 

Beport of the department of agriculture of Noi'way for 1914 (Aarsher. 
OfenfL Foramt. Landhr. Fremme, 1914, HI, Statsforanst, pp. LXI+788, pU. 
2, figs. 51). — ^This report comprises the usual comprehensive survey of the 
work of. the various government agencies established for the promotion of 
Norwegian agriculture, including chemical, seed, and milk control stations, 
agricultural, horticultural, and dairy schools, itinerant instructors, etc. 

Agricultural education in the rural schools of Ohio, L. S. Ivins (Fd. Mo., 
1 (1915), No. 7, pp. 252-256).— This Is a review of the present status of agid- 
cultural instruction in the rural, elementary, and high schools of Ohio. 

The teaching of household management, Mtrtie C. Van Dbusen (Jour. 
Monte Econ., 7 (1915), No. 5, pp. 231-235). — ^The author describes the work in the 
household management course at the State Normal School, KIrksville, Mo. 

Belationship of the school garden to the classroom (Agr. Gais. Canada, 2 
(1915), Nos. 4, pp. 371-475; 5, pp. 461, 462, fig. i).— It is maintained that the 
school garden helps the cla^oom in the following ways : In giving healthful 
exercise, vitalizing school work by furnishing concrete material for other 
subjects, and linking the school to the home; as a workshop or laboratory to 
be made use of by the teacher In the processes of general education, because 
of the physical activity, development, and esthetic training involved 
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in its care and constraction ; and as a means of teaching children the relation- 
ship of facts ; that is, interpretation, as the result of reflection following observa- 
tion, which is of more importance than the mere acquirement of facts. The 
classroom is deemed the best place for the completion of garden v^^ork, the 
teacher directing the processes leading to such understanding by recalling the 
observations made by the different pupils and by good questioning stimulating 
reflection, thus leading the pupils to arrive at their own conclusions or else 
revealing to them the need of making further observations. In beginning the 
work classroom discussion of plans and objects also helps to give pupils a 
purpose and point of view which aids them to succeed in the work which they 
undertake. 

Care of school gardens during summer vacation (Agr. Ga^, Canada, 2 
(1915), No. 6, pp. 586-592 ), — ^Among the methods described of caring for school 
gardens in the summer vacation in the Provinces of Price Edward Island, 
Quebec, Ontario, Manitoba, and British Columbia the following may be men- 
tioned : 

Where teachers are paid a bonus for a well-kept school garden they are held 
responsible for its vacation care. In several Provinces children must attend to 
the garden during the summer vacation at regular hours and under the super- 
vision of a teacher, trustee, or farmer, or the community interest is enlisted 
in the work, parents, trustees, the local branch of the women’s institute and 
ex-pupils being consulted. In some schools committees are appointed for each 
week of the vacation, each in turn being held responsible for the gardens. In 
small schools which are far away from the village children harvest their prod- 
ucts, consisting of early vegetables, at the end of the school year. Where ex- 
perience has shown that a garden can not be expected to continue successfully 
during the vacation it is advised that the ground be seeded down. Competitions 
and exhibitions, both in rural localities and in towns, have solved the weed prob- 
lems in hundreds of districts in one Province. In a small garden 3 hours a week, 
preferably in the morning, has been found sufficient for the work ; but in large 
.gardens 8 hours a week may be necessary. One hour a week is usually sufficient 
for each pupil to spend in actual garden work. 

Home projects as an adjunct to agriciiltural instruction in tlie school, 
L. A. DeWolfe and B. P. Steeves (Agr, Gaz, Canada, 2 (1915), No, 5, pp. 
462-464 ) . — In this discussion the director of elementary agricultural education 
of Nov 41 Scotia holds that “ everything that will help the boys and girls to be 
self-sustaining and will make them useful and agreeable mombers of society 
comes under the head of * homo i>rojects.’ ” The director of elementary educa- 
tion of New Brunswick recommends that pupils be encouraged to begin home 
plats under the teacher’s supervision in the fall so that this may act as a 
stimulus in study, observation, and reading during the winter. In his opinion 
“ the connection between education and success, between efficiency and practice, 
is thus established.” Last year 80 home plats were worked by the public-school 
children of New Brunswick, 

Home credits ” for high school work, X T,' Beog (Better Schools, 1 (1915), 
No. 7, pp,J01-104),--Aji this discussion of home credits the author deprecates 
the giving of credit for home work which would have a tendency toward making 
children expect a reward for the performance of their regular duties of life, 
but approves credit given for out-of-school work in which the principles studied 
In the classroom are applied. 

Outlines for thirty-six lessons in agriculture, W. H. I>Avis (Bes Moines, 
imm: Bepf. Pnb. Imtr,, MW, pp* 7t, figs, id).— Instructions are given t& 
teachers and pupils of the seventh and eighth grades for conducting 3§ eker<^s^ 
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each 90 miBUtes in length and consisting of experiments and recitations in plant 
processes, weeds, injurious insects, trees, gardens, soils, poultry, and dairy 
cattle. Lists of references, apparatus, and equipment for agriculture in the 
grades are included. 

AgrictQtural laboratory manual: Soils, E. S. Sell (Boston and Lmidon: 
Ginn d Co,, 1915, pp. This is a collection of 40 exercises on soils 

planned for high schools and normal schools giving instruction in agriculture. 
The manual consists of 40 sheets, with directions on each for carrying out an 
exercise, which can be removed from the cover and used separately by students 
in entering their results and then be rebound. A list of necessary material and 
apparatus is included. 

Suggestive outlines on agricultural and industrial topics for rural and 
village schools: Corn, L. G. Atheuton (No^^mal Teacher [Madison, Dak.}, 
5 (1915), No, 3, pp. IS, figs. 7 ). — ^This bulletin contains directions for teachers 
on methods of testing seed corn and selecting corn for seed and exhibition pur- 
poses, a brief descriptive list of varieties of corn, and a discussion of silos and 
silage. 

[The preparation and mounting of plants and seeds for class and reference 
work] (Agr. Ga::. Canada, 2 (1915), Nos. 4, pp. S77-^S0, figs. 4; 5, pp. 4S5-- 
479, figs. i2).— This is a description of methods of preparing and mounting 
plants and seeds by officials of the Central Experiment Farm and colleges and 
schools in the Provinces of New Brunswiclr, Ontario, Manitoba, Saskatchewan, 
and Alberta. 

Swine judging for beginners, J. S. Coefey (Agr. Col. Bwt. Bui, [Ohio State 
10 (1915), No. 11, pp. 15, figs. 12 ). — ^Directions are given for judging 

swine. 

The course of study in household accounting in the Junior High School, 
Mcliinnville, Oi’eg., F. A, Scoeielb (McMinnmlle, Oreg.: Junior High School 
Press, 1915, April, pp. 6 ). — ^This is an outline of a course in household account- 
ing which has been introduced experimentally this year into the Junior High 
School at McMinaville, Oreg. It is elective for ninth grade girls (who have no 
thought of teaching) in the place of algebra, and deals with household arith- 
metic, budgets, social transactions, living costs, and methods of keeping household 
account books. 

School room work for club members and others, W. H. Bautoit (Cleymon 
Agr. Col. S. C., Farmers' Reading Course Bui. 11 (1915), pp. 15).— This bulletin 
for rural school teachers contains a list of bulletins and suggestions for class- 
room and club work in agriculture and for practical field work consisting of 
two S-year rotations of cotton, corn, and gi'ain, and calls attention to a concrete 
example of a traveling agricultural teacher. 

Household exhibits at fairs, IxgaM. K. Allison (Colo. Agr. Col Bxt. Ser., 
No. 105 (1915), pp. 15, figs. 2 ). — Suggestions are offered on the classification, 
preparation, and entering of exhibits, which are grouped into three divisions, viz, 
food products, needle work, and home-made conveniences and devices. Score 
cards are Included. 

Beoyganization of farmers* institutes (Agr. Gaz. Canada, 2 (1915), No. 6, 
pp, 575, 57S ). — ^An outline of a scheme adopted by the department of agriculture 
of Ontario for the thorough I'eorganization of farmers* institutes, enlarging theit 
scope and expected to give more weight and practical effect to their proceedings. 

List of workers in subjects pertaining to agriculture and home economics 
in the XT. S; Department of Agriculture and in the state agricultural colleges 
and experiment stations- (U. 8. Dept Agr., List of Work^s in U. B. Agr., 1915, 
pp. This is the usual organization list of workers along these lines» 
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corrected to August 15, 1915, and includes in the case of this Department brief 
statements; as to the organization and scope of its various branches^. 

MISCEriANEOUS. 

Thirty-eiglith Annual Eeport of Connecticut State Station, 1914 (C(m- 
mctiout State Sta. Bpt 1914, Pi- PP> X/7). — ^This contains the organization 
list, a report of the board of control, a financial statement for the fiscal year 
ended September 30, 1914, and a list of corrections to the report. 

Twenty-seventh Annual Eeport of Maryland Station, 1914 {Maryland Bta. 
Bpt 1914, pp- XVI +246, figs, 63).— This contains the organization list; a report 
by the director on the organization, work, and publications of the station; a 
financial statement for the fiscal year ended June SO, 1914 ; and reprints of Bulle- 
tins 17S-1S4, previously noted. 

Biennial Beport of North Carolina Station, 1913-14 (North Carolina 8ta, 
Bien, Bpt 191S--14, PP- 52, fiigs, 22). — This contains the organization list, a 
report of the director and heads of departments, the experimental work of 
which is for the most part abstracted elsewhere in this issue, a financial state- 
ment for the fiscal years ended June 30, 1913, and June 30, 1914, two special 
articles noted elsewhere in this issue, and reprints of Bulletins 224-227, pre- 
viously noted. 

Monthly bulletin of the Western Washington Substation (W asliington 
Sia., West Wasli, Sta, Mo, Bnl„ 3 (1915), No, 6, pp, 11, figs, This number 
contains brief articles on the following subjects: Farming as a Business, by 
H. li. Blanchard ; Culture of Horseradish, by J. L. Stahl ; Early Hatched Pullets 
and Winter Eggs, by V. B. McBride; Introducing Queens, by J. W. Ware; Apple 
Anthracnose or Black Spot, by H. L. Bees ; and Fall Sown Hay and Pasture Mix- 
tures, by E. B. Stpokey. 

Guide to buildings and grounds (Neio Yorls State Sta. Giro. 4^ (1^15), 
pp, 6) .—A brief description of the station buildings and grounds and of the 
experiments in progress. 

A note book of agricultural facts and figures, compiled by B. 0. Wood 
iOoimdatore, India: Agr, Col,, 1915, pp. 118, pi, 1, figs, 22),— A: handbook of 
Information on machinery and buildings, labor, soils, manures, crops, feeds and 
feeding, live stock, dairying, insect pests, horticulture, forestry, weights and 
measures, mensuration, surveying, and statistics, with special reference to Indian 
requirements. 
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Coanecticnt College. — ^F. ^Y, DiiS.*ee (Ohif> State University, 1915) has been 
appointed instructor in agronomy and Glenn H. Campbell, assistant in dairy 
iiusbaadry. 

Illinois University and Station. — ^Dr. W. !». Burlison has been appointed 
associate iDrofessor of crop production in the college of agriculture and associate 
chief in crop production in the station. James H. Greene has been appointed 
state leader in junior extension, boys* and giris’ work, in cooperation with this 
Depai'tment. 

Iowa College and Station. — Recent appointments include Ross L. Bancroft 
as assistant professor in agronomy ; H. W. Johnson as instructor in agronomy 
and assistant in soil bacteriology ; F. S. Wilkins and Roy Westley as instructors 
in farm crops ; and Earl Girton, associate professor of animal husbandry at the 
Alabama College and Station, as extension professor in animal husbandry. 

Kentucky Uaiversity and Station . — A barn for the study of live-stock dis- 
eases, a sheep barn, and a tile silo have recently been completed. Studies to 
improve the type of the general utility sheep in Kentucky and to determine the 
value of pure-bred sires as compared with scrub sires for the production of 
spring lambs are to be begun. 

E. H. NoUau, assistant chemist in the station, has been appointed specialist in 
agiucultural, physiological, and biological chemistry in the States Relations 
Service of this Department, succeeding on the Experiment Station Record Dr. 
It. W. Fetzer, who has become professor of physiologj^ and biochemistry in the 
School of Medicine of ITordham University. George H. Vansell of the Kansas 
Station and C. F. Stiles have been appointed assistants in the departments of 
entomology and zoology in the college of agriculture. 

Maine tfniversity. — J. F, Thomas has been appointed instructor in animal 
industry. 

Massachusetts College.— Stockbridge Hull, the new agricultural building, was 
dedicated October 20. The program included addresses on Levi Stockbridge 
and Charles L. Flint, by W. H. Bowker, of the board of trustees; Agri<*ultural 
Possibilities in New England, by Dean J, L. Hills, of the Vermont University 
and Station; The Engineer in Agriculture, by W. Wheeler, secretary of tlm 
State Board of Agriculture; and a closing address by President Butterfield. 

John 0. McNutt, professor of animal husbandry and dairying at the Nox^th 
Carolina College, has been appointed professor of animal husbandry, vice John 
A. McLean, whose resignation has been previously noted, 
fc W. F. Turner of this Department, who has been stationed at the Bureau of 
Animal Industry farm at Beltsville, Md., has been appointed extension instruc- 
tor In animal husbandry, vice George P. Story, whose resignation has been 
previously noted. 

Michigan College. — ^Kenneth G. Hancher (Ohio State University, 1015) has 
been appointed instructor in chemistry. 

Missouri University and Station.— The present enrollment in the four-year 
eourse in agriculture as candidates for the degree of Bachelor of Science in agrl- 
96 
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culture or forestry is 570. There are also 40 students enrolled in the graduate 
school, as candidates for the degree of Master of Arts or Doctor of Philosophy, 
who are taking their major work in some branch of agriculture, and 19G students 
in the two-year winter course in agriculture of whom 17 are women enrolled 
in the short course in home economics. 

A refrigeration plant is to be installed in the agidcultural chemistry building. 

M. E. Hays, a 1915 graduate of the university, has been appointed assistant 
in horticulture; Miss Clella Jenkins, assistant in home economics; Harold 0. 
Libby, assistant in veterinary science; K. G. Sullivan, deputy inspector of 
nurseries ; and William H. Baker, assistant extension professor of soils and farm 
crops. Miss May C. McDonald has resigned as assistant professor of home 
economics and has been succeeded by Miss Babb Bell, and Carl C. Filler has re- 
signed as field demonstrator in the hog cholera serum work. C, S. Woodard has 
been appointed farm demonstrator for negro farmers from March 1 to September 
1 of each year, his remaining time being spent at the Bartlett Negro School at 
Dalton. C. M. Long has been transferred as county agent from Johnson County 
to Pettis County, succeeding S. M. Jordan, resigned, and has been succeeded by 
P. A. Gougler ; and W. K. Hendricks has been appointed county agent for St. 
Charles County. 

Hontana College and Station. — Dr. Edward C. Elliott, of the department of 
education of the University of Wisconsin, has been appointed chancellor of the 
University of Montana, comprising the State University at Missoula, the State 
College at Bozeman, the School of Mines at Butte, and the State Normal School 
at Dillon, beginning February 1. J. D. Morgan, assistant in the State grain 
laboratory, has resigned to take up work in grain standardization for the Bureau 
of Plant Industry of this Department, with headquarters at New Orleans, and 
was succeeded by E. W. Jahnke, November 15, 1915, 

New Hampshire College. — 0. J. Fawcett (Ohio State University, 1915) has 
been appointed instructor in animal husbandry. 

New Jersey College and Stations. — Warren W. Oley has resigned as extension 
specialist in fruit growing to become farm demonstrator in Cumberland County. 
Other appointments include William J. Carson as professor of dairy husbandry 
and dairy husbandman; Allen G. Waller as assistant in crops; Franklin 0, 
Church as research assistant in hydraulic engineering; Fidel P. Schlatter, as 
research assistant in cranberry investigations ; and Lawrence G. Gillam, as in- 
structor in horticulture in the short courses. 

New York State Station. — ^According to a note in Science^ A. W. Bosworth, 
associate chemist, has accepted an appointment as chief of the department of 
biological chemistry of the Boston Floating Hospital, beginning about January 1. 

Oklahoma CoUege.—Dr. Charles O. Chambers, of Peabody College, has been 
appointed professor of botany. 

Oregon College. — ^F. L. Griffin, head of the girls* and boys* industrial clubs, 
has resigned to accept a similar position at Cornell University, beginning 
February 1. 

South Dakota College and Station.— V. E. Jones, assistant in dairy industry 
in the college of agriculture of Cornell University, has been appointed assistant 
professor of dairy husbandry and assistant dairyman. 

Vermont University,— A hog barn, 30 by 88 feet, with a concrete fioor, has 
been erected which accommodates from 65 to 65 mature hogs. H. A. D. I^gett 
has been appointed instructor in poultry husbandry in the college of agriculture 
and John A. Dana farm agent for Chittenden County- 

VTashington College,— Ernest Holland, superintendent of schools in Louis- 

ville, Ky., has hmk appoints president to succeed Dr, E. A, Bryan* heginnlii^ 
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January 1. Leonard Hegnauer has been appointed soils and crops specialist 
for field work in the extension department. 

West Virginia University and Station. — ^Arthur 0. Eagsdale has been ap- 
pointed instructor in dairy husbandry, vice G. W. Thompson, resigned. J. H. B, 
Krak has been transferred from the department of soils to become assistant 
chemist, dividing his time equally between the State geological survey and the 
station, and has been succeeded in the department of soils by Eobert M. Salter. 
J. P. Bonardi (New Hampshire College, 1915) has been ^appointed assistant 
chemist in fertilizer work. 

Wisconsin University and Station. — ^An addition to the hog cholera serum 
plant by w'hich the manufacture of the serum and virus may be carried on in 
separate buildings is under construction. A cement silo has been erected for 
i:se in feeding experiments and the b'eef cattle barn has been remodeled. Build- 
ings are also being put up at the substations at Ashland Junction, IMarshfield, 
and Spooner under a state appropriation of $3,500. 

The proportion of city-bred students in the college of agriculture has fallen 
from 22 per cent in 1914 to IG per cent. 

F. A. Aust, assistant in landscape design in the University of Illinois, has 
been appointed to take charge of the courses in landscape design and the 
supervision of the campus. W. J. Geib has been appointed assistant professor 
of soils. O. D. Livingston and J. W. Braun have been appointed instructors in 
the college of agriculture and assistants in the station, the former in agricul- 
tural engineering, and the latter in horticulture and plant pathology. 

Agricultural Instruction in Canada. — W. E. Eeek has resigned as associate 
professor of animal husbandi*y at the Ontario Agricultural College to take charge 
of the extension work in agriculture of Prince Edward Island. T. J. Harrison, 
superintendent of the substation at Indian Head, Saskatchewan, has been ap- 
pointed professor of field husbandry at the Manitoba Agricultural’ College, and 
has been succeeded by W. H. Gibson, assistant superintendent at the substation 
at Lacombe, Alberta. J. B. Eeynolds has been appointed i^resident of the 
Aianitoha College. S. B. McCready resigned July 1, 1915, as director of ele- 
mentary agricultural instruction in the department of education of Ontario, 
and has been succeeded by Dr. J. B. Dandeno, formerly associate professor of 
botany at the Michigan College, who will have the title of inspector of ele- 
mentary agricultural classes in the normal and high schools. F. S. Grisdale 
has been appointed principal of the school of agriclture at Vermilion, Alberta. 

Valentine Winkler has succeeded George Lawrence as minister of agricul- 
ture and immigration of the Province of Manitoba. A farmers* cooperative 
poultry fattening station is being operated at the college. Poultry is shipped 
in by the farmers, fattened for from 14 to 18 days, killed, dressed, and sold, 
returns being made after deducting express charges and the actual cost of fat- 
tening and handling. G. 0. White has been appointed professor of rural eco- 
nomics and farm management and J. A. Neilson lecturer in horticulture. 

The Alberta government, by an order in council of April 29, 1915, established 
a college of agriculture in connection with the University of Alberta. E. A. 
Howes, principal of the school of agriculture at Vermilion, has been appointed 
dean of the faculty of agriculture, and George A. Harcourt, deputy minister of 
agriculture, assistant to the dean. H. A, Craig, superintendent of demonstra- 
tion farms, was appointed deputy minister of agriculture, and Sydney Carlyle, 
superintendent of demonstration farms. Only advance work, beginning with the 
third year, will be oifered In the agricultural department of the university, and 
applicants for admission must have taken the two-year course in one of the 
schools of agriculture. There were 67 graduates of these, schools in readiness 
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for the beginning of the college course, 89 students having been graduated 
March 26 from the two-year courses of the provincial schools of agriculture at 
Claresholm, Olds, and Vermilion. These were the first graduates of the com- 
plete course from these schools. 

A movement for the organization of young women^s institutes was begun in 
Quebec in January, 1915, with the establishment of three women’s clubs, known 
as young farm women’s clubs {Gercles des jeunes /emigres). They differ 
from women’s institutes in dealing mainly with agricultural matters, while the 
object of the latter is to teach domestic science. 

The department of education of British Columbia has decided to include 
agriculture as an optional subject in the high schools. Instructors especially 
Qualified to give instruction in agriculture v/ill be appointed in the schools, will 
also assist in teaching some of the regular science subjects of the high school, 
especially biology, and will also spend a part of each week supervising the 
work in elementary agriculture and school gardening in the public schools of 
the locality. Extension classes in agriculture will be opened for boys and young 
women who are not regular students in the high schools. 

An agricultural instruction committee has been appointed in Saskatchewan 
to advise on all matters pertaining to the scope and character of agricultural 
education in the public, high, and normal schools. The committee consists of 
the superintendent of education, the dean, director of extension work, and 
professor of agricultural engineering of the Saskatchewan College of Agricul- 
ture, the principals of the normal schools at Saskatoon and Regina, and the 
ileputy ministers of agriculture and education. Two directors of agricultural 
instruction in the schools have been appointed, E. W. Bates for the northern 
half of the Province, and A, W. Cocks for the southern half. They will be 
closely associated with the normal schools, will follow up the work of the 
teachers in their respective districts both in the public and high schools, and 
will be ex-officio members of the agricultural instruction committee. 

The first short course for clergymen to be held in Canada was offered at the 
Manitoba College this summer, with an attendance of 107. 

School of Earm* Mechanics in Argentina. — On September 5, 1915, a school for 
farm mechanics instruction was inaugurated at Bafaela in tfte Province of 
Santa Fe for stu;g^nts at least 16 years of age, who can si>eak, write, and read 
Spanish and understand mathematics up to and including elementary geometry. 
The school, which has been recognized by the provincial government, will issue 
diplomas and offer a 2-year course in farm mechanics, including theoreticffi and 
practical instruction in general farming, agricultural machinery and imple- 
ments, forge and carpentry work, boilers and motors, wells, electricity, design- 
ing, agricultural hydraulics, applied mechanics, mathematics, etc. 

Necrology. — Joseph E. Wing, widely known as an agricultural writer and 
lecturer, died September 10, 1915, at Mechanicsburg, Ohio, aged 54 years. He 
■was the author of a number of well-known books, including Sheep Farming in 
America, Alfalfa in America, Meadows and Pastures, and In Foreign Fields. 
In recent years he had given special prominence to the advocacy of alfalfa grow- 
ing, the use of lime and cement, and improved farm living conditions. He was 
also a member of the governing hoard of the Ohio State University. 

The death is noted of Dr. Thomas Hosut^ny at Budapest at the age of 67 years. 
He had been director of the Hungarian Agricultural Institute for Chemistry 
since 1903, and received the iron cross of the third class in 1907. He was the 
author , of a considerable number of scientific articles, studying among , other 
subjects the iiffiuence of pure cultures' in winemaking, the chemistry and physio- 
logical character of Hungarian tobacco, and Hungarian wheats and their value 
for fiour and breadmaking. 
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James McCall, principal of the Glasgow Veterinary College, and one of the 
pioneers in applying veterinary science to public health through the inspection 
of meats and dairies, died November 1, 1915, aged 81 years. 

Frederick Mawson Bailey, colonial botanist to the Queensland Government 
since 1881, died June 25, 1915, aged 88 years. In addition to various papers on 
economic subjects, his greatest work was the Flora of Queensland. 

Edouard Priilieux, member of the Academy of Sciences of Paris, and well- 
known through his contributions to plant pathology, died October 8, 1915, aged 
83 years. 

M. F. P. Y. GuC-guen, professor of botany in the School of Agriculture at Grig- 
non. has died at the age of 43 years, 

Ernest Lee, lecturer in agricultural botany at the University of Leeds, has 
been killed in the European War. 

Miscellaneous. — The president of the Board of Agriculture and Fisheries, of 
Great Britrdn has appointed a departmental committee for the purpose of con- 
sidering the steps necessary by legislation and otherwise to maintain, and if pos- 
sible, increase the present production of food in England and Vv' ales. Viscount 
Milner has been made chairman and H. L. French, of the Board, secretary of the 
committee, and among the other members is A. D. Hall. This cojnmittee is en- 
tirely separate from the permanent agricultural consultative committee ap- 
pointed at the beginning of the European War, to which iniscellaneoas subjects 
connected with practical agriculture are being refezTed. 

An agricultural station has been established at Bie on the Benguella Ihatoau 
in Angola. Exi^eriments in cotton growing are also being made. 

According to Deutsche LandwirtscJiaftliche Presse, Dr. Warmbold of Berlin 
has been appointed director of the agricultural high school of Hohenheim. Dr, 
Gu.stav Frdlich of the Universitj" of Gottingen has succeeded Dr. von Nathuslus, 
deceased, as professor of animal husbandry and dairying in the Agricultural 
Institute of the University of Halle, 

Dr. Franz Honcamp, director of the agricultural es^periment station at 
Hostoek, Germany, has received the iron cross of the second class. 

G. Massee has retired as head of the eryptogamic department at the herbarium 
at the Royal Botanical Gardens at Kew. 

A statue has been dedicated at the agricultural school at Saragossa, Spain, in 
honor of Rodriguez Ayuso, a former director. 

The Philippine Commission has allotted S17,500 for agricultural and industrial 
advancement, sanitation, education, and irrigation. 

Dr, Prank K. Cameron resigned from the Bureau of Soils of the U, S. Depart- 
ment of Agriculture November 1, 1915, to engage in commercial work. 
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Extension teaching and demonstration toII deal with both tiie 
product of experience and scientific theory — ^with the results of good 
practice as worked out by leading farmers, and the results of the 
investigations and experiments made by the stations. The extension 
worker, therefore, will have these two general sources of informa- 
tion at command, which will often need to be fitted together or 
reconciled. 

Both classes of information require care in interpretation as 
applied to particular sets of conditions or questions. Especially 
is it important that local experience should not be too implicitly 
relied upon or accepted as final. It is useful to the extent that it is 
rightly interpreted, but it is very subject to misinterpretation, and 
it is often taken to furnish the whole answei*. It is “ many times 
unsuspecting, blind, and prejudiced,” and at best it is an insufficient 
and often unreliable means of advancing learning or understanding. 

We may think of science as the relation of cause and effect. It 
is the cause-and-effect relationship which gives us something de- 
pendable upon which to build. Whenever we observe an effect there 
has bear a cause; and we now know that in agriculture, as much 
as in astronomy, the same cause acting under precisely the same 
conditions will produce precisely the same effect. When we do not 
understand why certain events occur, the reason is that we do not 
understand the forces which operated to produce the events. This 
is where practical experience breaks down. It can not explain rela- 
tions between what it sees and the probable cause, because it can 
not measure conditions it does not understand or the effect or forces 
it knows not of. For this reason it has never discovered a law or 
explained a phenomenon. Its doctrines are purely empirical and its 
methods rule of thumb instead of resting on reason and understand- 
ing. It may serve to bring the level of agricultural practice nearer 
that of the leading farmers of each community, but it does not go 
outside of or beyond itself. Its eye is upon the past rather than 
upon the future, and its criteria of excellence are found in the rec- 
ords of tradition, often shown to be in error when a finer test is 

. ■ . ,'jni N' 
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applied. This is not to decry its yalue, rightly applied, hut to ex- 
plain its limitations and its inadequacy in the present movement. 

Man has had more extended and varied experience in agriculture 
than in any other vocation or branch of industry. If alone it were a 
competent basis for progress farming should be the most enlightened 
and advanced of all the arts. But a comparison of the writings of 
Virgil’s time with those of the Middle Ages and even of the fifteenth 
and sixteenth centuries shows how slow and inadequate it was. After 
many many centuries of experience and theorizing man had no idea 
of the simplest fundamental facts, as to how plants grow and feed, or 
what their real I’elations are to the soil and the air. As recently as 
a hundred years ago the source of the predominating constituent of 
plants, carbon, which forms the whole structure and largely the re- 
serve material of the plants, was unknown. It had been thought to 
come from the humus of the soil, and de Saussure’s theory (in 1804) 
that it came from the carbonic acid of the air was not accepted. The 
experimental method brought a new means of approach, a new 
method of acquiring knowledge by going outside of human experi- 
ence, and by putting to the test facts and theories of both practical 
and scientific importance. It gave a constructive and dependable 
basis for advancement. 

Now as then, practical experience unaided will prove inadequate 
in advancing the art and the theory of agriculture and in teaching it 
through extension methods. Now, as in former times, intelligent ad- 
vancement and teaching must rest on a more solid basis of estab- 
lished fact, and must take account of the reason or explanation of 
conclusions and theories. This has been the gi'eat contribution of 
the experiment stations — ^to propagate an attitude demanding proof 
. and understanding of all prescribed knowledge, as well as in pro- 
viding a method and a body of information. 

The utilization of the work of the experiment stations in j)romoting 
agricultural advancemmit and improving farm practice has from the 
very first loomed large on the horizon of the station workers. It has 
given direction to the stations’ activities and few workers have failed 
to catch the spirit of the broad intent. Practical utility, or the hope 
of directly beneficial results, has not only quite largely shaped the 
character of the work but under the zeal of its stimulus station in- 
vestigators have made every attempt to translate as early as possible 
the results of their laboratory findings into methods of practice, and 
by every available means to bring them to the attention of practical 
men. 

^ The energy .and effort put into this dissemination and introduc- 
tion of the Ration findings, and the agricultural renaissance which 
has come as a result of it^ are not forgotten at this time when a large 
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special service has been provided to propagate and translate into prac- 
tice the accumulated results and the latest conclusions. This agency 
will furnish an even more intimate and vital link between the sta- 
tions and the farming public than the stations could themselves 
maintain. And sooner or later in every State, no matter how back- 
ward and primitive the agriculture may now be, the success of the 
teaching and aid of the extension service will rest back upon the 
work of the experiment stations. 

When the extension legislation was being considered large and con- 
fident predictions wei’e frequently made as to what would result in 
American agriculture if the findings of the experiment stations and 
of this Department were put into practice the country over, and es- 
timates in this line continue to be made. They are interesting, and 
are startling to a degree which has aroused wide^read confidence in 
the possibility of improvement and in the basis at hand for effecting 
such an improvement. It has even been suggested that we could 
afford to pause in our labors in acquiring exact information and de- 
vote a while to disseminating it and helping the public to catch up. 

This zeal for the teaching of better 'agiiculture should not be 
allowed to minimize the necessiiy for the continued work of the 
stations. It is no time for the public or the station worker to be 
lulled into inaction by the lead the stations have attained over prac- 
tice. Once the new movement for extension teaching is in full swing 
the public, at least a part of it, will overtake us more rapidly than 
we realize. Future progress in investigation will necessarily be 
slow ; it can not be hurried. Soon some of the weak or deficient spots 
in the present body of information will be disclosed, and the sound- 
ness and permanence of some of the scientific doctrine may be called 
into question. The extension work will put the conclusions of prac- 
tical tests, of extended experiment, and of searching inqtiiry to the 
most rigid test under a great variety of practical conditions. It 
would be surprising if some of these were not modified or at least 
found economicafiy inapplicable; and where the theory rests alone 
on tradition or uncontrolled experience, rather than on the basis of 
science, its inadequacies will sooner or later be brought to light. 

The fear is not that the station work as a whole may prove inade- 
quate to the test, as far as could reasonably be expected, but rather 
that through misunderstanding and overconfidence in its sufficiency, 
its future- may be allowed to suffer. The progressive, thorough, and 
fundamental studies of the stations are needed quite as much as ever 
before — ^in some ways more so. The pressure upon the stations wi|,l 
be no less, although it may be of a more patient and understanding 
nature; and their responsibilities will be mcreased Ijecause , 

greater dependence upon iffiem. 
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It may be profitable at this time to examine the nature and. extent 
of the station work in relation to the basis it furnishes for extension 
teaching and for a more rational agriculture. This may develop the 
wide range to which the results are applicable at the present stage, 
and likewise disclose weak points and phases which should receive 
sound and more exhaustive study. Manifestly, a comprehensive or 
detailed review is not possible here, but the bare enumeration of some 
of the salient lines may suggest the broad and substantial nature of 
this basis, and also indicate the ways in which the course of investiga- 
tion has changed as a result of the clearer insight which its progress 
has furnished. 

Such a review and critical self-examination would be profitable 
for every station. It would help to emphasize and demonstrate the 
future need for funds and opportunity. 

It was necessary at the out^t for the experiment stations to estab- 
lish the data of agricultural science through them own studies and the 
accumulation of the sciences. The materials with wliich they work 
had to be studied in order that they might be more accurately defined. 
The tools of science and the methods of investigation required con- 
siderable adaptation and refinement. We find, therefore, throughout 
the station literature a very large amount of anal3dical work, done to 
get at the composition of a great variety of materials, old and new, 
which are products of or employed in agriculture. A. broad back- 
ground of such data is now available, which has been summarized or 
made readily accessible so that new analyses are only needed for 
special purposes and not to meet the usual inquiries of the public. 

The knowledge of the composition and digestibility of feeding 
stuffs was further increased by careful studies of these materials in 
the bomb calorimeter, to determine their fuel or energy value, and 
with man and animal subjects in the respiration calorimeter to de- 
termine their physiological value. The tendency in these investiga- 
tions, as throughout the whole field of agricultural research, has 
been to reduce the problem to simpler terms, to eliminate the inci- 
dental factors, so that the whole matter may be stated so far as pos- 
sible in terms of chemistry and physics. This clearing away of the 
unessentials and focusing of the attention upon the fundamental 
features of eaA problem has prepared the way to the control of 
natural forces through an understanding of their values and inter- 
actions. 

Similarly, the experiment station work in the field of botany be- 
gan with the collection of plants, their dasafication, the publication 
of floras, the making of surveys for spmal purposes, studies of 
ecology, and attention to special groups, such as honey, medicinal, 
and poisonous plants. Later mote attention was given to the study 
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of the physical and chemical forces operating in the plant. This 
involved the determination of the factors of growth, dormancy, 
transpiration, sap movement, tolerance of alkali and other com- 
pounds, etc. Breeding experiments, and especially those relating 
to the principles of breeding, have been a more recent development 
and have resulted in encouraging progress. In these breeding 
studies, however, as in all other lines of agricultural investigation, 
every step in advance has shown the urgent need of greater preci- 
sion of method and of attackmg the problem from the fundamental 
standpoint. 

Accordingly, the viewpoint of the investigator has constantly 
shifted as he reached a new advanced point and looked at the field 
from a fresh angle, and the doctrine to which he could conscientiously 
subscribe has naturally undergone a constant revision. The outcome 
of the plant-breeding investigations has been to furnidi a much 
clearer conception of the nature of plant evolution, heredity, and 
improvement, and the limitations possible in turning these to advan- 
tage. In otW words, it has been placed upon a more practical 
basis, and the exaggerated expectations for a time aroused have 
been, corrected and brought to a more reasonable ground. 

In the field of soil investigation the stations have made large con- 
tributions. This work at first related principally to the chemical 
and physical properties of soils, but soon involved a study of soil 
bacteria, ammonification, nitrification, denitrification, protozoa, 
effect of heat, acidity, and alkalinity in relation to soil organisms 
and to the plant. The moisture movement and the water relations 
of soil, drainage, percolation, capillarity, flocculation, hygroscopic 
moisture, the wilting point and water requirement of plants, and 
related matters have formed a large chapter in soil investigation. 
And the findings in these fields have been applied to the treatment 
and handling of soils in such matters as liming, cultivation, mulch- 
ing, plowing, subsoiUng, fallowing, etc. 

' In soil investigation, as in many other lines of work, the tendency 
at first was to attempt to progress too rapidly. It was assumed at 
the outset by many that on the basis of a chemical analysis of the 
soil a prescription could be written for the farmer, directing him 
what to do in order to increase his crop yields. It was soon found, 
however, that the question was a much more complicated one, and 
the development of the present understanding of the soil, imperfect, 
as it is, is one of the large products of agricultural investigation. 
Recent work m soils has involved far more fundamental and more 
narrowly restricted investigations of ^ecific problems, classified in 
the three general fields of chemistry, phymcs, and biology of sc^ 
Here, as elsewhere, it has been found neces^ry to under^Md the 
nature of the problem before it could be successfully attacked*,' And 
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the foundation which accumulated investigation has laid for this 
better understanding of the nature of the questions studied is one 
of the important products which the public rarely appreciates. It 
has modified the method of attack and the kind of information 
sought. 

We no longer study soil fertility; we study some special phase of 
the problem, and the exact manner in which it affects the composite 
condition designated as fei*tility. Jfeither do we study summer 
fallowing for itself, but we seek otit and study the factors which 
are vitally involved in it. To determine merely that so many more 
bushels of wheat were produced where the field was summer fal- 
lowed is a demonstration at the present stage, and not an experiment 
designed for getting new information. Studies in nitrification and 
ammonification were carried on assiduously for several j^ears before 
the accuracy of the methods of study began to be questioned or the 
eai'e realized which should be exercised in drawing deductions from 
the results. Investigators have come to feel that the meaning and 
correlation of nitrification with other processes must be fundamen- 
tally examined before a deeper imderstanding of its relation to meth- 
ods of practice can be reached. 

The study of fertilizers and their use has followed much the same 
course as that of soils. At first it was confined largely to analysis 
of the materials and tests to show their effects upon various crops 
in the field. The results obtained from these field tests were often 
so extremely variable, however, as to make them difficult to under- 
stand and to necessitate more exact methods and the detex^mination 
of limiting conditions. From these the work led naturally to studies 
of the principles of the use of fertilizers, the relations of fertilizing 
materials in the soil, their availability to plants, and the fertilizer 
requirements of various crops. 

Fertilizer investigations have, therefoi’e, in recent years taken a 
, quite different dii^ection from the earlier w^ork and are largely con- 
cerned with narrowly restricted, specific studies. The result has been 
to inject more caution into extension teaching regarding the use of 
fertilizers, and to regard new results with some measure of doubt 
until they ax*e sufficiently confixmed. The broad basis for the intelli- 
gent use of fertilizers has been laid in the work of the past twenty- 
five years, and the present question is one of economic and wise use 
as applied to a given farming system or region. 

The early work of the stations on field crops included an immense 
number of practical experiments on crops of all kinds, together with 
special investigations relating to them. The feeding value, cultural 
methods, fertilizer requirements, improvement by breeding, adapta- 
tion, and the merits of varieties were studied with every farm crop 
grown commercially in the country. This furnished a broad basis 
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of practical information^ and the foundation for such special investi- 
gations as the chemical changes which occur in the ripening and 
the storage of crops, in the fermentation of tobacco, in the kiln 
drying of hops, etc. Thousands of rotation experiments were carried 
on in an attempt to get practical guidance for rotation systems in 
^ different localities. Eecently, these rotation experiments have become 
more specialized because the composite effect of the rotation is more 
clearly recognized. An attempt is being made to determine the 
specific effects of one crop upon the following crop in the rotation, 
upon the biological life of the soil, and upon the factors which go 
to determine the fertility of the land as effected by rotations. 

The improvement of field crops by breeding and selection and by 
the use of better seed has been one of the large lines of work. The 
dijflSiculties in effecting permanent improvement have been found 
greater than was eai-lier anticipated, and the result of the investiga- 
tion in breeding farm crops has been to make workers more cautious 
regarding the claims of what may be done in that line. The present 
tendency is to attempt an analysis of the characters to determine 
which are heritable and which can be imposed upon or combined with 
other characters. 

In horticulture the early work of the stations was similar to that 
with field crops, being confined to tests of fertilizers, varieties, cul- 
tural methods, the methods of propagation, etc., of fruits and vege- 
tables. The management of orchards, storage of the fruit, caiming 
and evaporation of fruits and vegetables, marketing, and similar 
problems also received much attention. The work has covered all of 
the fruits, garden crops, and nuts grown commercially in the United 
States, and a large percentage of the familiar ornamentals. 

In the early days of the stations the urgent demand was for simple 
experiments to give quick, definite results of interest to practical hor- 
ticulture. After this demand had been met in considerable measure, 
the research projects, as in other fields of agriculture, became more 
specific, and centered about the xinderlying factors of plant growth 
and physiology. Now there are a large number of fundamental proj- 
ects aiming at a better knowledge of the common methods and proc- 
esses of horticultural plants, the principles of breeding as exemplified 
in them, and the chemistry, physics, and physiology involved in these 
processes. , a 

In animal feeding the range of practical experiments on which the 
extension worker may draw is unusually wide and rich. It includes 
all the common farm-grown feeding stuffs and all the principal by- 
products and manufactmed feeds which the market affords. The 
value of these for all kinds of farm stock, for growth, for milk pro- 
duction, and for work, has been tested, and their economic value 
issas^— Ho.2— 16 — 2 
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been the subject of extensive experiments. In addition to these more 
directly practical experimentSj the functions of food in the animal 
body, its physiological requirements, and the comparative effects of 
nutrients from different sources have received much study- These 
mark the latest advancement in feeding investigation. 

In the phj^siology of nutrition, two lines of work are showing 
special activity at the present time — ^the study of mineral nutrition 
and of the relative elEciency and adequacy of proteins from different 
sources. This illustrates again the tendency of all agricultural re- 
search toward greater j)recision and definiteness. 

For many years the problems of animal nutrition were studied 
without much regard to the function or the requirements of minerals 
in feeding stuffs, but later investigation has shown the question of 
mineral balance in animal rations to be one of great imporfcimce. The 
only difference formerly recognized in the constituents of different 
feeding stuffs, including the protein, was a difference in digestibility. 
But when the proteins from different sources came to be isolated and 
studied their constitution was found to differ materially and also 
their effect in the nutrition of the animal. This has shaken the old 
confidence in the mere analysis of feeds as indicating their value in 
animal feeding. The proof has already been furnished that the con- 
stitution of the protein molecule is of fundamental importance in 
deteimiining its nutritive efficiency, some of these compounds being 
quite defective for maintaining life, while others are highly efficient. 
The scientific basis of these differences is gradually being established, 
and in the meantime caution is exercised in the calculation of rations 
on the mathematical basis. 

It is only necessary to refer to the gi*eat amount of study of 
injurious insects and pests, the large number of plant diseases and 
other affections, and the successful devising of means for tlieir con- 
trol or eradication to show -what a storehouse of directly available 
information of the most practical sort is now at hand. The differ- 
ence between intelligent control of these pests and their imrestrained 
action means many millions of dollars in crops alone. The case is 
similar with animal diseases, where we are told that the country 
suffers a loss of $212,000,000 annually in live stock from diseases 
which are now imderstood and preventable. 

In dairying the work of the stations has largely revolutionized the 
industry, and furnishes a basis which needs only to be applied to 
work even greater benefits. 

In some respects the development of knowledge has made the sta- 
tion worker less sure of theories than before, and more prone to 
caution in presenting them as a basis for practical action. It will 
be for the experiment station to exert its influence in combating over- 
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confidence in these respects and the too positive repetition of theories 
once thought true, as well as to add to the supply of new facts and 
theories. It must be remembered also that much of the later and 
more technical investigation is not yet ready for extension, because it 
is not sujficiently advanced and can not be safely generalized from 
and put into teaching or practical form. 

It will be seen that in all departments of work the station men 
attacked first the problems which lay nearest to hand. In all cases 
the method of attack improved and became more definite as the 
nature of the problems became better understood. The point of view 
has therefore shifted, and old theories have been replaced by newer 
and more dependable ones. There must be intelligence, therefore, 
in the interpretation and use of even the experiment station results, 
having regard to the status of inquiry and the time of j>ublication. 

The publications of the experiment stations furnish a i)rinted rec- 
ord of their scientific and practical achievements. Since their incep- 
tion the stations have issued approximately 14,200 bulletins and an- 
nual reports. These have dealt with practically every phase of agri- 
cultui'al work and every condition represented by this varied country. 
Together with those of this Department, they comprise an immense 
fund of agricultural knowledge. They furnish the best, in fact the 
only, basis for the rational improvement of farm practice through 
extension work. Much of the doctrine laid down in station bulletins 
will stand the test of time and searching criticism. Some of the 
conclusions will doubtless have to be revised or perhaps rejected in 
the light of new knowledge. 

Certain parts of this great open volume of agricultural doctrine are 
empirical. In agricultural science just as in medical science many 
treatments are confidently recommended on the basis of careful ex- 
periment, although no one has yet learned why the treatments are 
benefiicial. Quinin was known to be a specific for malaria before any 
explanation of its action was obtained. So also certain crop rotations 
and summer fallowing can be safely recommended, although station 
workers are still ^wrestling with the problem of the nature and the 
explanation of the benefits derived from these practices. But the 
gaps in agricultural science are gradually being closed. As the nature 
of the problems becomes better understood, the method of attack is 
better organized. With clearer statement of the problem a clearer 
answer is obtained. 

In improving farm practice the extension worker must look to 
the investigator for reliable facts and data and doctrine. Sound 
teaching must be based on findings developed or tested tlxrough the 
methods of science. The ac^pted facts and traditions of experience 
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have proved unsatisfying, inadequate, and often untrustworthy as 
guides to progress. The data of science are obviously more reliable 
than the data of experience, but they too must be constantly re- 
examined in the light of new knowledge and must be correlated with 
one another to provide the foundation for further advance. 

Agricultural science is manifesting an organic growth by the or- 
derly and symmetrical assimilation of tested knowledge. Extension 
teaching will remain vital and responsive to the ever varying needs of 
practical farming so long as the extension workers ai'e in living touch 
with the station investigations. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


AGEICUIITJRAL CHEMISTRY— AGROTECHHT. 

The germ plasm as a stereochemic system, B. T. Reicheet iScience, n. ser,^ 
40 (1914) i No, 10S6, pp, 649-Q61 ), — Substantially noted from another source 
(E. S. R., 32, p. 501). 

On the colloidal swelling of wheat gluten, F. W, Upson and J. W, Calvin 
(Jour, Amer. Chem, Soc,, 37 (19U), No, 5, pp, 1295-'1304y figs, 5).— “The experi- 
ments described in this paper show that the mixture of vegetable proteins which 
comprises wheat gluten behaves in a manner entirely analogous to the animal 
colloids as studied by Fischer and others. Moist gluten absorbs water from 
acid solutions and the amount of absorption varies with the kind and con- 
centration of the acid. The presence of neutral salts retards water absorption 
by gluten, and in the higher concentrations of salt may even cause loss of water 
from moist gluten. Gluten which has taken up water in an acid solution loses 
water and regains its original physical properties when placed in a salt solution. 
The nonelectrolytes are much less effective than electrolytes in inhibiting the 
swelling of gluten in acid solutions. These experiments, therefore, contribute 
to the important problem of the mechanism of water absorption and secretion 
by living plants, which in animals has been proved by Fischer to be essentially 
a colloid phenomenon.’’ 

Studies on enzjrm action. — The lipase of soy beans, K, G, Falk (Jour, 
Amer, Chem, Soc,, 37 (1915), No. 8, pp, 643S5S), — ^In continuation of work pre- 
viously noted (E. S. B., 32, p. 803), “the lipolytic properties of soy beans were 
studied by the methods used in the similar studies of castor beans and of duo- 
denal contents. A comparison of some of the properties of these hydrolytic 
emiyms showed the following relations : 

“ Soy beans contain a lipase active toward triacetin (and therefore presumably 
toward fats), somewhat soluble in water, with a maximum solubility in 1.5 
normal sodium chlorid solution. Castor beans contain an esterase soluble in 
water, and a lipase insoluble in water and soluble in sodium chlorid solution 
with a maximum solubility at the concentration 1.5 normal. Duodenal contents 
contain an esterase and a lipase, the former predominating in the Intestinal 
juice, the latter in the pancreatic Juice and bile. Marked similarities in the 
action of neutral salts and alcohols are shown by the lipases from different 
sources. The action of heat and of drying on the soy bean lipase was found 
to be similar to their action on castor bean lipase and esterase. The analyses 
of the soy bean lipase preparations showed no marked differences in comparison 
with the analyses of the castor bean preparations.” 

Further applications of the boric acid method for determining ammonia, 
L. W. WiHicLEB (ZtscJir, Angew, Chem,, 28 (1915), No, 10, Aufsatsteil, p, 4^i 
aha, in Jour, Boc, Chem. Indus,, 34 (1915), No, 6, p, ^78).— The author reports 
that the method previously noted (E. S. B., SB, p, S12) can be employed for de- 

, ; ^ 13 ,' ’ 
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termlaing alipliatic amins as methylamin and trimethylamin, and fox' ascertain- 
ing tlie purity of lithium carbonate and basic magnesium carbonate. 

The precipitation of phosphorus as ammonium phosphomolybdate in the 
presence of sulphuric acid, K. G. Falk and K, Sugiuba {Jour, Amer, CJiem, 
Soc,, 37 (1915) f No, S, pp, 1507-1515 ), — ^“The precipitate of ammonium phos- 
phomolybdate foi'med in tbe presence of sulphuric acid (as in Neumann’s 
method) contains sulphate apparently as an essential part of the molecule, to- 
gether with an excess of molybdic oxid, and no nitric acid. The composition of 
this phosphosulphomolybdate precipitate may vary with the concentration of 
the different constituents in the solution. These variations explain the different 
factors found for the titration of the precipitate with alkali. The composition of 
the precipitate for a certain set of conditions was found to be 4 E(NH4)3P04.12 
MoOs] 4- (NH4)2S04.5 Mo03.” 

A new test for copper, W. G, Lyie, L, J. Gxtbtman, and J. T. W. BIabshall 
(Jour, Amer, Ghem, Soc,, 37 (1915), No, 6, pp, 1471-1481 ), — ^An aqueous solution 
of noi'mal amino-caproic acid is said to be an exceedingly sensitive reagent 
which is more specific than other reagents composed for detecting copper. As 
little as 0.004 mg. may be found by this means. Blercury and zinc interfere with 
the test, but the precipitates caused may be prevented, in the case of mercury, 
by the addition of sodium cblorid, and with zinc by adjusting the aciditiy of the 
solution. 

The effect of grinding the soil on its reaction as determined by the Veitch 
method, P. B. Beown and H. W. Johnson (Jour. Indus, and Engin, Ghem,, 7 
(1915), No, 9, pp, 776, 777 ), — ^In experiments with unground sandy loam soils 
containing varying amounts of sand and the same soils ground so as to pass 20, 
40, and 80 mesh sieves, it was found that when acid soils are ground before be- 
ing tested by the Teitch method the acidity is reduced and the reaction fre- 
quently becomes basic. The development of basicity increased with the degree of 
grinding of the soil and the increase depended upon the amount of sand present, 
being greater in coarse sandy soils than in fine sandy soils. These results are 
taken to indicate that soils should he in their natural condition and unground 
when tested by the Yeitch method. 

The determination of nitrates in soil, E.. S. Pottee and E. S. Snydee (Jour, 
Indus, and Engin. Ghent., 7 (1915), No. 10, pp. 863, 864 ). — Comparative tests of 
calcium oxid and calcium cai'bonate as flocculating agents in obtaining the soil 
extract to be used for the determination of nitrates led to the conclusion that 
with soils low in niti'ates the use of calcium cai'bonate is to be preferred, and 
when the colorimetric method is used is always better. 

Methods of determining iron and alumina in mineral phosphates, Y, P, 
Kochetkov and D. N. Kasatkin (I& UezuVt, Vegct. Opytou Lah, Eabot, 9 (1913), 
pp, 71-80 ), — Comparisons of methods of quantitative analysis of Yiatka and 
Smolensk phosphates and of artificial mixtui*es of the principal salts found in 
natural phosphates for sesquioxlds of iron and alumina are reported. 

The methods compared were (1) Glaser’s method, (2) precipitation of iron 
and aluminum phosphates by sodium acetate after neutralization of the acid 
phosphate solution by sodium carbonate, (3) precipitation of the iron and 
aluminum phosphates by ammonium acetate, and (4) Grandeau’s method of 
precipitation of the hydrates Of the sesquioxids by ammonia after ti’eatment of 
the acid phosphorite solution with acetic acid for the elimination of a large 
part of the calcium phosphate and by molybdate of ammonia for the elimina- 
tion of the remainder of the phosphoric acid. 

The method of Grandeau (4) was found to give the best results. Glaser’s, 
method (1) gave results slightly inferior which are considered suitable for in- 
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dustrial analysis. The second method gave good results when an excess of 
acetic acid was used, but the third method apparently does not merit use. 

The adulteration of preserved beef with horse meat, G. Issoglio (Anti, B, 
Acead, Agr, Torino^ 57 (1914), pp. 204'--21S), — ^Methods are given for the detec- 
tion of horse meat in canned beef. 

Bread, C. J. Koning and W. C. Moou, Je., (CJiettu Weekhl., 11 (1914), 50, 

pp, 1064-1066), — method is given for the detection of large quantities of im- 
bolted flour in bread. Analyses show that unbolted meal and bread prepared 
from it contain a much greater pentosan content than do the bolted products. 

Determination of the flour content of bread, G. J. Yan IVIeijes (Oliem, 
WeehU,, 1^ (1915), No, 2 , pp, 20-24), — ^A criticism of the above article. 

The flour content problem, K. Scheeinga (Clietn, Weekhl,, 12 (1915), No. 6, 
p, 117), — ^A controversial article concerning the formulas suggested by Tan 
Meurs for estimating the flour content of bread. 

The determination of fat in ice cream by the Babcock method, 0. A. A. 
Utt (Jour, Indus, and Engin, Ohem,, 7 (1915), No, 9, p, 778). — ^A method is de- 
scribed, using a mixture of sulphuric and acetic acids, which gives good results 
in the determination of fat in ice cream. Checks were obtained in ice-cream 
mixtures made up according to various formulas within from 0.04 to 0.15 per 
cent of the amount occurring in the mixtures. 

A new microscopic test for pasteurised xnilk, W. D. Fbost (Ahs. in Science, 

set., 4^ (1915), No. 1079, p, S22), — “A few cubic centimeters of milk have 
mixed with them one-fifth as much of a saturated aqueous solution of methylene 
bine. This colored milk is allowed to stand about SO minutes; it is then cen- 
trifuged and the sediment spread on a glass slide. When dry it is ready for 
examination. In raw milk the microscopic field is stained a uniform blue in 
which appear clear areas which are either fat globules or leucocytes. The 
polymorphonuclear cells are irregular in outline, about 12 microns in diameter, 
and unstained or only slightly tinged. The sediment from milk heated to 60*" O. 
or above presents a very different picture. The polymorphonuclear leucocytes 
are rounded up and shrunken so that they are only about S microns in diameter 
and the nuclei are deeply stained.” 

The significance of milk sugar for the hygienic judgment of milk, A. 
Gabathxjleb (Ztsclir, Fleiscli, u, MileJihyg,, 25, (1915), Nos, 7, pp, 97-100; S, pp, 
113-119; 9, pp, 135-140), — ^The lactose of milk is subject to variations due to 
individual iieculiarities of the animal, and also to the period of lactation. The 
amount is favorably influenced by rest but above all things it is dependent upon 
the condition of health of the mammary gland. The slightest functional dis- 
turbance is said to make itself felt in the milk sugar content. 

At the beginning of lactation, the milk sugar content is low and from thence 
on it rises to a maximum point at the height of lactation, only to fall again at 
the end of lactation. Hstrum seems only to exert a slight effect upon the milk 
sugar content, except that an increase is noted at the end for a short time. 
Neither does' spraying affect the results, except that where the milk secreting 
function hhs been affected by a high grade of nymphomania it returns to its 
normal composition after ovariotomy. The salty taste of a milk is never due 
to an increased output of sodium chlorid, but sometimes to a low milk sugar con- 
tent. The author believes that for the hygienic judging of milk, the milk sugar 
content must be taken into consideration. 

Manufacture of sucrose from maize, J. Bohle (Beut Zueherim^dm,, ^ 
(1914), No, 24, pp, 588-540; ahs. m Jour, Soc, Ohem. Indus,, $3 (1914), No, 1$, 
pp, 704, 705)*— In a large scale experiment, maize grown in Tucuman, Argentina, 
was crushed in a double B-roUer mill. An extraction of 55 per cent by wei^t 
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was obtained, and the juice had a Brix reading of 15.9, a sucrose content of 8.75 
per cent, and a purity of 55 per cent. After clarifying by the addition of lime 
and soda, allowing to settle, sulphiting to a slightly acid reaction, and boiling, 
the Brix reading was 14.7, the sucrose content 8.69 per cent, and the purity 59.1 
per cent. The concentrated sirup did not crystallize readily in the pan, but after 
breaking the vacuum, and allowing the strike to stand for ten minutes, a fine 
grain separated, which on subsequently centrifuging and “ covering ” with steam 
gave a sugar with the composition of water 1.15, sucrose 97.6, ash 0.34, reducing 
sugars 0.31, and other organic matter 0.6 per cent. In a laboratory experiment 
with an extraction of 64.5 per cent by weight, and a sucrose content in the juice 
of 12.27 per cent, the yield of first and second sugars, calculated to 100° polari- 
zation, was 5.35 and 1.25 per cent respectively. It is concluded that the work- 
ing up of maize juice in the factory presents no inconvenience, but that on the 
agricultural side there are considerable diflaculties, namely, the necessity of har- 
vesting within 18“21 days to avoid a great loss of sucrose by inversion ; the 
brief duration of the point at which the maximum of sucrose is reached ; and the 
sensitiveness of the plant to diseases and pests, especially in its early period of 
growth. 

METEOEOLOffY. 

A note on the relation of climate to agriculture in California, A. H. 
Paxmeb {Mo, Weather Rev,, {1915), No, 8, pp, 398-400 ), — It is stated that 
“ with the sole exception of those tropical conditions which involve continuous 
high temperature and excessive humidity, California has samples of the cli- 
mates of evei’y part of the world which permit successful agriculture.” A 
statement, prepared by E. 5, Wlckson, showing the time of harvesting the prin- 
cipal crops of California is given, and emphasizes the fact that seedtime and 
harvest are practically continuous throughout the year. 

“ The mean annual temperatures range from 42.1 to 76° P., while extremes of 
— 21 and 134° have been recorded in different parts of the State in the same 
year. The mean annual precipitation ranges from 2 to 113 in., with extremes 
at different stations ranging from no rainfall to 154 in. Altitude above the sea 
level rather than latitude controls the temperature, while altitude together 
wdth latitude control the precipitation. The southern and lawyer parts of the 
State are drier than the northern and higher portions. Summer and winter are 
terms synonymous with dry and wet periods, respectively, rather than with hot 
and cold periods. Most of the precipitation is of cyclonic origin, and since 
cyclones dominate the winter only, the agricultural portion of the State I'e- 
ceives more than 90 per cent of its rainfall during that season. Generally 
speaking, topography is of more importance as a control of climate than is 
latitude.” 

It is pointed out that the terms “northern” and “southern” have little cli- 
matic and no agricultural application in California. The long growing season 
which prevails results in second and sometimes in third crops of considerable 
commercial importance, while differences in altitude make possible a long period 
during which fresh fruits and vegetables are procurable. From the standpoint 
of horticulture, which is the leading agricultural interest of the State, “ the 
chief characteristics of California climate are (1) abundance of sunshine, (2) 
freedom from extremely low temperatures, and (3) an atmosphere with a low 
percentage of humidity. . , , The humidity, both absolute and relative, is high 
in winter and low in summer, just the reverse of that in the East. The dry 
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air of summer not only favors tlie access of light and heat, but it also permits 
certain chemical actions necessary for fruit ripening. Moreover, a considera- 
tion of some moment is the fact that it prevents certain fungoid diseases. * * . 
The period of greatest fruit growth is from June to October. The rest period 
in trees and vines just following the gathering of the fruit is a dry season 
climatically, not a cold season as in the East. . • . The soil moisture has its 
origin in the winter rains, when the trees and vines are inactive.” 

Climate of State College, Pennsylvania, W. Feeab and H. D. Edmistok 
{T&iinsylvmia Sta, Ept 19 IB, pp. 229-386, pU. 8 ), — ^This is a summary and 
analysis of temperature records from 18S0 to 1912, but particularly of the more 
complete records covering the years 1886 to 1912. Hourly, daily, monthly, 
seasonal, and annual temperatures and temperature variations are considered in 
detail. The station at which the observations were made is very near the 
geographic center of Pennsylvania in about latitude 40® 55' N., and longitude 
77° 51' W. The elevation above sea level is about 1,200 ft. “ The location is 
nearly 800 miles west from the Atlantic Ocean, just east of the main Appa- 
lachian range, separated thereby both from the great central valley of the Ohio 
and the Mississippi and also from the r^on of the Great Lakes ; not sheltered 
by near-by mountains, in a country no longer densely wooded, on a swell open to 
the full sweep of the winds, yet tempered in cold, quiet weather by the drainage 
of the colder air into near-by hollows and vales.” 

The normal course of daily temperature through the years 1886 to 1912, in- 
clusive, is shown in the following table : 


Average daily temperature {®jP.) 1886-1912. 


Days of month. 

Jan. 

Feh. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 


Get. 

Nov. 

Dec. 

1 

28.0 

22.2 

RH 

40.1 

59.3 

61.8 

70.3 



55. 5 

46.8 

30.6 

2 

28.0 

25.5 

31.6 

39.5 

55.1 

63.8 

72.0 



54.7 

46.6 

31.1 


25,8 

22.8 

MB 


55.9 

63.9 

72.5 

70.0 

67.8 

54.5 

44.8 

30,8 

4 


22.6 

29-1 

43.3 

55.1 

65.5 

71.4 

69.2 



42.7 

28.3 

5. 

26.5 

21,7 

27.0 

44,3 

55.7 

65.7 

71.1 

69.5 



42.4 

2a5 

6 

26.3 

21.6 

30.2 

44.1 

56.8 

64.6 

7L9 




43.4 

30.8 

7 

26.3 

22.8 


42.7 

57.1 

63.7 

71.2 



52.5 

42.0 

30.8 

8 

2vS.9 

24.0 


43.0 

57.6 

64.2 




51.8 

42.1 

31.1 

9 

24.6 

24.0 

33.6 

43.7 

59.1 

65.3 



65.3 

52,3 

44.9 

31.2 

10 

23.6 

24.4 

34.8 

43.5 

sa9 

64.9 




EUEl 

43.2 

31.7 

11 

24.8 

23.6 

35.3 

4.3.6 

59.4 





54.0 

EMI 

82.7 

12 

26.0 

24.2 

37.1 

45.8 

59.7 

65.8 

71,4 



51.5 

40.0 

31.7 

13 

23.5 

25.7 

35.5 

4a4 

59.8 

66.4 


Eiitl 



38.5 

30.5 

14 

26.0 

27.6 

33.0 

47.3 

5a 6 

68.0 


70.5 

62.9 

51.1 

,3^9 

30.5 

15 

27.5 

26.9 

31.2 

47.0 

59.2 

68.6 


eae 

62,4 

51.1 

38.0 

29.8 

1& 

26.0 

25.3 

31.4 

4a3 

5a5 

67.2 


6a 8 

63.4 

52.4 

39.1 

29.3 

17 

25.5 

27.1 

33.3 

47.6 

mm 

67.3 

71.7 

68.7 

62.9 

51.0 

39.3 

28,4 


24.7 

30.4 

36.4 

50.2 

62.3 

67.1 

6a6 

67.6 

63.1 

51.7 

38.2 

29.0 

19 

24.0 

27,5 

39.1 

50.4 

61,5 

6a 0 


68,0 

63.4 

61,4 

39.3 

2a7 

20 

27.1 

25.8 

38.9 

4a3 

62.3 

69.2 

70.9 

67.2 


49. S 

37. 7 

2a7 

21 

31.2 


EMI 

49.3 

59.4 

6a7 

70.8 



47,5 

38.9 

30.2 

22 

31.0 

29.4 

37.7 

.50.9 

€0.7 

68. 2 

70.8 



47.4 

40.2 

30.9 

23- 

29.6 

lEiO 


51.6 

61.4 

6a7 




mm 

38.0 

31.0 

24 

26.5 

29.0 


51.1 






mm 

30,3 

31.2 

25 

25.3 

28.9 

38.1 

52.3 

61.6 

68.8 


6a2 

59.5 

47.2 

35.3 

30.2 

25 

25.4 

27.8 

38.4 

53.1 

59,8 

69.5 

69.4 

68.4 

5a 7 

46.9 

aao 

27.9 

27 - 

25.6 

26.3 

39,6 

53.9 

59.8 

67.3 

69.2 



\msm 


27.5 

28 

24.6 

2a 4 

40.2 

54.1 

60.3 

67.3 

Ell 



45.4 

3a2 

35.6 


25.0 

EMI 


54.9 

61.1 

69.0 

72.1 

65.4 

57.6 

44,2 

33.6 

27.1 

30 

24,9 


41.3 

57.5 

61.1 

69.7 

71.4 

66,0 

55.9 

43.2 

31.8 

2ai 

ai^ 

24.1 


41,1 


61,9 


70.9 

m 


45.2 


27.9 












The table shows ** that, while the annual course of temperature from season 
to season through the year is primarily determined by the increa^ and later by 
the decrease in length of the corresponding daylight periods, the influence of 
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cyclonic storms is still so pronounced that it is not eliminated in the daily nor- 
mals for a period of twenty-seven years.” The table further shows that ‘‘the 
coldest day of the average year was February 6, with a temperature of 21.6® ; 
the hottest, July 3, with a temperature of 72.5®.” 

Data relating to the mean temperatures of the growing (April to September) 
and nongrowing (October to March) seasons 1880-1912 are summarized in the 
following table : 

Summary of seasonal mean temperatureSj 18S0-1912. 



Growing 

season. 

Non- 

growing 

season. 


Growing 

season. 

Non- 

growing 

season. 

1 

Kormal, 1880-1912 

Highest - - . - 

o jp, 
62.48 
167- 10 
'3 59,60 

34.33 

2 38. 70 

Differences between ex- 
tremes.. 

o jr. 

7.50 

^ F. 

8.80 

Lowest 

<29.80 

Average departure from 
normal 

1.62 

1.86 


1 1899. ® 1912-13. * 1888. * 1880-81. 


“ The sequence of exceptionally warm and cold seasons exhibits no such re- 
lations as to indicate that any simple meteorological law governs the relative 
extent of monthly and seasonal departures from their respective normals.” 

As regards the succession of seasons, the data indicate that “ one extreme of 
temperature is rarely followed immediately by the opposite extreme. Of the 
eight cold winters none was followed by a warm spring, and only one by a warm 
summer ; of the seven warm winters, more than half were followed by warm 
or average springs and by warm summers.” 

Since the comfort of man and the nature and growth of the fauna and flora 
of a region is more largely affected by the extent and frequency of its short- 
period temperature changes than by averages of longer periods, this phase of 
the subject is very fully dealt with. 

The extreme daily range of temperature during each month of the period 
from 1886 to 1912 is shown in the following table : 

Extreme daily range of temperature^ 


Date. 

Bange. 

Max. 

Min. 

Date. 

Range. 

Max. 

Min. 

Jan. 13, 1895 

Deb. 22, 1889 

Mar, 26, 1908 

■Apr. 10, 1909 

jiay 1, 1903 

June 10, 1S86 

June 29, 1886 i 

July 25, 1893 

J*. 

42 

41 

a 

47 

44 

44 

44 

34 

« F. 

37 

46 

74 

70 

76 

80 

88 

91 

® F. 

—5 

5 

23 

23 

32 

36 

44 

57 

Aug. 10, 1887 

Aug. 28, 1886 

Sept. 5, 1893 

Oct. 16, 1888 

Nov, 17, 1886 

Dec. 11, 1886 

Entire year. Mar. 

26,1908. 

^ F, 

39 

39 

43 

44 
44 
48 

51 

® F. 

84 

79 

87 

68 

as 

59 

74 

45 

40 

44 

14 

21 

11 

23 


During the period 1886-1912, *‘the maximum temperature of the year occurred 
sixteen times in July, six in June, and five in August While the maximum 
never occurred in September or May, it happened in six years out of the period 
that the maximum for one or other of these months was next to the highest 
for the year, and above that for two of the summer months of the respective 
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years.” The annual mean temperature, 1881-1912 (omitting 1882, 1884, and 
1885), was 48.39®. The absolute maximum, 18SG-1912, was 99®, July 4, 1911, 
the absolute minimum —20®, February 10, 1899. 

Temperature conditions at State College are stated to be characteristic of 
the upland of the region, but not representative of the temperature extremes 
occurring in the lowlands and small valleys of the vicinity. Consequently the 
records of the actual occurrence of frost include observations in the adjacent 
lowlands as well as at the college. These records show that ‘*the average 
dates between heavy and light spring frosts and the corresponding frosts of 
the fall "Season for the years, 1888-1912, were: Last killing frost in spring. 
May 9 ; last light frost in spring, May 13 ; first light frost in fall, September 20; 
first heavy frost in fall, October 2 ; that is, the average period of growth for 
plants sensitive to frost was 130 days, the period for more hardy plants 146 
days. The interval of light frost in the spring averaged only 4 days, but that 
of the fall 12 days. The period of safety for delicate plants is indicated, how- 
ever, more exactly by the extremely unfavorable years, rather than by the 
average growing season. In 1910, the interval free from frost lasted only 
103 days, from May 16 to August 27, and in 1912 for only 108 days, from 
June 9 to September 27. The shortest interval between killing frosts was in 
1894, namely, 120 days, from May 29 to September 26. The longest interval 
between killing frosts appears in 1899, namely, 172 days from April 11 to 
September 30. The period, 1888-1912, has witnessed frost in every month of 
the year except July. This year’s [1913] record indicates that only the period 
from June 9 to August 27, an interval of only 78 days, has been frost-free.” 
The number of days of effective temperatures for plant growth (with a mini- 
mum temperature exceeding 42®) varied from 203 in 1892 to 231 in 1912. The 
* average yearly number of such days was 217. The seasonal (May to September) 
number was 172. “ In 10 years out of the 27 years, 1886-1912, the 90® maximum 
appeared, if at all, only for a single day at a time; in five other years, the 
longest consecutive period was two days ; and only that of August, 1900, pro- 
longed for seven days, was especially severe.” 

Climatological data for the United States by sections (O'. Dept, Agr,, 
Weather Bur, CUmat. Dafa^ 2 (1915), Nos, 7, pp, 224, pis, 2, figs. 8; 8, pp, 224, 
pis, 2, figs, XO ). — ^These volumes contain, respectively, brief summaries and de- 
tailed tabular statements of climatological data for each State for July and 
August, 1915. 

Honthly "Weather Review (Mo. Weather Bev,, 45 (1915), Nos. 7, pp, 311-S7B, 
pis. 20, figs. S; 8, pp, 371-^455, pis. 23, figs, 13), — ^In addition to weather fore- 
casts, river and flood observations, and seismological reports for July and August, 
1915 ; lists of additions to the Weather Bureau Library and of recent papers on 
meteorology and seismology ; notes on the weather of the months ; solar and sky 
radiation measurements at Washington, D. C., during July and August, 1915, 
by H. H. Kimball ; condensed climatological summaries ; and the usual climato- 
logical tables and charts, these numbers contain the following articles ; 

No. 7, — ^Note on the Distribution of Moisture in the Atmosphere, by W, B. Blair ; 
Tables of Sun Spot Frequencies, 1901-1914, by A. Wolfer ; Mistpoeffer, Uminarl, 
^ Atmospheric Noises ; Oceanic Noises, Uminari, by T. Terada ; Cirrus Bands and 
the Aurora, by D. F. Manning ; Bddy Motion in the Atmosphere, by Q, I. Taylor ; 
Nature of the Zodiacal Light, by F. Schmid ; Hourly Pressures for Washington, 
D. C., 1891-1904 (illus,) r Note on the Effects of Bain Cage Exposure (Ulus.), by 
W. <x. Beed ; Distribution of Thunderstorms in the United States, by W. H. Alex- 
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ander ; New Hypsometric Map of the Bussian Empire ; The Hottest Begion in the 
Unitecl States ; Belation Between Departures from the Normal in the Strength 
of the Trade Winds of the Atlantic and Those in the Water Level of the Northern 
European Seas, by P. H. Gall(i; The Robinson Anemometer, by K. Schreber; 
Report of the Work Carried Out by the Steamship “ Scotia/' 1913, by O. I. 
Taylor; Badinm Content of Water from Gnlf of Mexico, by S. J. Lloyd ; Discus- 
sion on Antarctic Meteorology (illus.) ; Low Temperature of the Southern Hemi- 
sphere; Australian Bainfall, by H. A. Hunt (E. S. B., 33, p. 616) ; Influence of 
Weather Conditions on the Amounts of Nitric Acid and of Nitrous Acid in the 
Rainfall Near Melbourne, Australia, by V. G. Anderson (E. S. B., 33, p. 617) ; 
Serial Numbers of Weather Bureau Publications, by B. Seyboth ; and Detection 
of Seismic Zones by Means of Barometric Gradient, by A. Nakamura. 

No. 8. — Storm Frequency Changes in the United States (illus,), by H. Arctow- 
ski ; A Uniform Thermometer Exposure at Meterological Stations for Determin- 
ing Air Temperature and Atmospheric Humidity (illus. ) , by V. Khppen ; Weather 
Bureau Terms Used to Designate Storms ; Note on the Crushing of a Copper 
Tube by Lightning (illus.), by W. J. Humphreys ; A Note on the Belation of Cli- 
mate to Agriculture in Calif ornia, by A. H. Palmer (see p. 114) ; Classification of 
American Summers, by H. F, Alciatore ; Beach Fog and Fracto-Cumulus ; Notes 
at Honolulu, Hawaii, during Solar Eclipse of August 10, 1915, by W. W. Wyatt; 
The Tropical Storm of August 10, 1915 (illus.), by H. 0. Frankenfield ; and 
Weather Conditions on the North Atlantic during August, 1914, by P. C. Day. 

Meteorological observations at the Massachusetts Agricultural Experiment 
Station, B. Osteandee and D. Pottee {MassacJmsetts Btd, Met. Buis. 3S1, 822 
(1918)^ pp* 4 each ), — Summaries of observations at Amherst, Mass., on pressure, 
temperature, humidity, precipitation, wind, sunshine, cloudiness, and casual 
phenomena diuring September and October, 1915, are presented. The data are 
briefly discussed in general notes on the weather of each month. 

Meteorological records for 1914 (Nw TorJc State Sta, Ept 1914, pt 1, pp, 
974-^84).— ‘Tables are given showing tridaily readings at Geneva, N. Y., of 
standard air thermometers for each month of the year ; dally readings of maxi- 
mum and minimum thermometers at 5 p. m. for each month of the year ; a 
monthly summary of maximum, minimum, and standard thermometer readings 
for the year; monthly and yearly maximum and minimum temperatures from 
1883 to 1914, inclusive; average monthly and yearly temperatures since 1882; 
and rainfall by months since 1882. 

Ohio weather for 1914, L W. Smith and 0. A. Patton (Ohio Sta, Bui 287 
{lB15)t pp, 298^812, ftps. d3).— The temperature and precipitation throughout 
the State during each month are shown in charts. The usual summary tables 
are given showing temperature and rainfaU at Wooster and throughout the 
State (1888-1914). 

The mean temperature for the year at Wooster was 49.2® F. ; for the State 
50.9®. The highest temperature at the station was 95®, June 24 and July 12; 
for the State, 106®, July 12. The lowest temperature at the station was —18®, 
B’ebruary 25; for the State, ^24°, February 25. The annual rainfall at the 
station was 37.38 in.; for the State, 35.42 in. The number of rainy days at 
the station was 114; for the State, 106. The prevailing direction of the wind 
was southwest. 

Meteorology, H. D. Ephiston (Pemisptvania Sta. Bpt 1912, pp. 479-m, 
895^8 1 1918, pp. 387-396, 7^9-733).— The observations here recorded are of 
the same character as those reported in previous years (E. S. B., 28, p, 115), 
The summary for 1911 and 1912 is respectively as follows : 
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Bnmmarv of meteorological ohservations at State College, Pa., IMl aM 1912. 


Kind of observation. 

Year. 

Growing season (April- 
September). 

1 

1911 

1912 

1911 ! 

i 

1912 

Barometer (inclies): Mean 

30.069 

30.019 


62.8. 

90.0 (June 29, 
July 7, 10). 

25.0 (Apr, 4,8). 

23.21. 

73. 

53. 

42. 

April 28. 

Sept. 27. 

Temperature (degrees I" .): 
Mean 

50.4 

48.2... 

64.7 

Highest 

Lowest 

Greatest daily range 

Least daily range 

Bainfall (inches) 

99.0 (July 4) 

5.0 Jan. 6) 

39.0 (Nov. 12)..... 

3.0 (Apr. 4, Dec. 5) 

46.39 

90.0 (June 29, 
July 7, 10). 

17.0 (Jan. 14).. 
3S.0Apr.l2)... 

2.0 (Feb. 12)... 

39.08 

99.0 (July 4) 

15.0 (ApJ*. 2) 

37.0 (Sept. 4) 

26..30 

Number of days on which 0.01 
inch or more rain fell 

162 

135 

79 

Mean percentage of cloudiness. . 
Number of days on which 
cloudiness averaged 80 per 
cent or more 

33 

53.4 

46.. 

109 

S7 

38 

Last frost in spring 



May .*5 

First frost in fall i 



Sept. 14 
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Soil survey of CJleburne County, Alabama, H. G. Lewis, 0. S. Walbbop, and 
F. W. Kolb (U. S, Dept, Agr,^ Advance Sheets Field Operations Bur, Soils, 
1913, pp, 38, fig, 1, map 1), — ^This survey, made in cooperation with the State of 
Alabama and is>sued May 15, 1915, deals with the soils of an area of 36S,520 
acres in eastern Alabama, comprising portions of the Appalachian Mountain 
and Plateau province and the Piedmont Plateau province. The topography varies 
from rough, hilly, and mountainous to gently rolling. The area is drained 
through the Tallapoosa, Little Tallapoosa, and Coosa rivers. The soils of the 
county are residual in origin, and the Piedmont soils are considered the most 
important agriculturally. Twenty-one soil ts^pes, of eleven series, are mapped, 
of which the Talladega slate loam is the most extensive, with the Louisa grav- 
elly loam second. The Talladega series covers 55 per cent of the county. 

Soil survey of Russell County, Alabama, N. E. Bell, L. A. Hubst, and X M. 
Snydeb (U, S. Dept. Agr., Advance Sheets Field Operations Bur, Soils, 1913, pp, 
SO, fig. 1, map 1). — ^This survey, made in cooperation with the State of Alabama 
and issued May 17, 1915, deals wdth the soils of an area of 419,200 acres in the 
coastal plain of eastern Alabama, the topography of which ranges in general 
from undulating to rolling. The county is drained through tributaries of the 
Chattahoochee and Alabama rivers. 

The upland soils of the county are formed from materials laid down on the 
door of the Gulf, which at one time covered the region. Thirty-eight soil types, 
of twelve series, and three miscellaneous types are mapped, of which the Sus- 
(luehanna very fine sandy loam, clay, fine sandy loam, and sandy loam, the 
Norfolk sand, and the Leaf fine sandy loam are the predominating types. It is 
stated that the soils of the county are generally in need of lime and organic 
matter. 

Soil Survey of Pope County, Arkansas, C. Loxjhsbuey and B, B, Deetee 
{XJ, B, Dept. Agr., Advance Sheets Field Operations Bur. SoUs, 1913, pp, 31, 
fig. 1, map i).— -This survey, issued June 3, 1915, deals with the soils of an area 
of 529,920 acres in central Arkansas. The topographer of the northern half of 
the county is rough and rugged, while that of the southern half is more lev^ 
and less dissected. The drainage is mainly into the Arkansas Biver. The> soils 
of the county comprise upland soils of r^idual origin and alluvial strmih bottom 
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soils. Including rough, stony land and river wash, SO soil types, of 11 series, 
are mapped, of which the Hanceville fine sandy loam and stony loam and the 
rough stony land are the most extensive. It is stated that most of the soils, 
particularly the upland types, are in need of lime. 

Keconnoissance soil survey of the Sacramento Valley, California, L. 0. 
Holmes, J. W. Nelson, et al. (U. Dept, Apr,, Advance Sheets Field Opera- 
tiom Bur, Soils, 1913, pp, 148, pis, 3, fig, 1, map i).— This survey, made in 
cooperation with the California Experiment Station and issued April 26, 1915, 
deals Avith the soils of an area of 4,015,360 acres, comprising the north half 
of the Great Interior Valley of California. The area is drained by the Sacra- 
mento and San Joaquin rivers. The topography of the valley is that of a struc- 
tural trough formed by the uplift of the surrounding mountains. 

The soils of the valley are derived from or consist of four classes of material, 
namely, (1) residual material, (2) old valley-filling material, (S) r-ecent alluvial 
fan and alluvial material, and (4) wind-deposited material. The soils as they 
exist at present are largely the product of the Aveatliering of the older of these 
materials, while the very recently deposited material has been changed in place 
very little. Including five miscellaneous soils and a number of undifferentiated 
types, sixty-seven soil types are mapped in the area, of which the San Joaquin 
loams, the Willows clay adobe, Madera loams, Sacramento clays, Stockton clay 
adobe, and muck and peat are the most extensive single types. It is stated that 
large areas in the valley are affected by injurious quantities of alkali, the 
largest amount being found on the west side of the valley. 

Soil survey of Stewart County, Georgia, D. D. Long, M. W. Beck, E. 0. 
Hall, and W. W. Bxtedette (U. Sf. Dept, Agr,, Advance Sheets Field Operations 
Bur, Soils, 1918, pp, 66, pis, 2, fig, 1, map I).— This survey, made in cooperation 
with the Georgia State College of Agriculture and issued May 28, 1915, deals 
with the soils of an area of *208,880 acres In the Coastal Plain region of south- 
w’estern Georgia. The topography ranges from level or gently undulating to 
rough and broken, and the surface in general is badly dissetted by erosion, leav- 
ing level intersti’eam areas. 

The soils are divided into upland soils of sedimentary origin and old stream 
terrace and overfloAved first bottom soils, both of alluvial origin. The soils 
range in texture from loose, coarse, incoherent sands to heavy, sticky, impervious 
clays. Including meadoAV, sAvamp, and rough gullied land, forty-six soil types of 
twelve series are mapped, of which the Susquehanna claSr is someAvhat the most 
extensive. The Ruston is the most extensive series. “ With a few exceptions, 
the several types of soil occur in complicated areas, and no very large areas of 
any one type are found.” 

Soil survey of Delaware County, Indiana, L. A. Hxjbst and E. J. Gkimes 
(U, S, Dept, Agr,, Advance Sheets Field Operations Bur, Soils, 1913, pp, 31, fig, 
1, map 1), — ^This survey, made in cooperation with the Indiana Department of 
Geology and issued May 29, 1915, deals Avith the soils of an area of 250,880 acres 
in east-central Indiana, the topography of which varies from level to undulating 
and in some places broken. The Misslssinewa and West Fork of White Blver 
with their tributaries drain the county. 

Glacial till, consisting chiefly of clay intermingled Avith sand, gravel, and silt 
covers the entire county to a depth of 50 to 200 ft., and is the source of the 
upland soils. **The bottom lands are derived from reworked and redeposited 
materials w^hich represent wash from the uplands.^" Including muck, eight soil 
types of five series are mapped, the Miami silt loam covering 67.8 per cent of 
. the county and the Clyde silty clay loam 21.3 per cent. 

Soil survey of Hendricks County, Indiana, W. E. Thabp and E. J. Qxjinn 
(U, S, Dept Agr,, Advance Sheets Field Operations Bur, Soils, 1913, pp, 38, fig. 
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1. map I).— This survey, made in cooperation with the Indiana Department of 
Geology, was issued May 13, 1915. It deals with the soils of an area of 
261,120 acres in central Indiana. The topogi*aphy of the northern and west- 
ern parts of the county is undulating to very gently rolling, while in the cen- 
tral and southern parts the relief is stronger. The natural drainage of the 
northern and northeastern parts is poor, but that of the southern part is good. 
Thoughout the county the prevailing surface material is a silt or silty clay 
ranging from 2 to 3 ft. in depth and overlying a deep deposit of bowlder clay. 
Twelve soil types, of four series, are mapped in the county, the Miami silt loam 
covering 69.6 per cent of the area. 

Soil survey of Montgomery County, Elansas, F. V. Emerson and C. S. 
Waldsop (U. iSf. Dept Agr,, Advance Sheets Field Operations Bm\ SoilSt 1918, 
pp, SjS, pL 1, figs, 2, map 1 ) . — ^This survey, made in cooperation with the Kansas 
College and Station and issued April 17, 1915, deals with the soils of an area 
of 412,160 acres in southeastern Kansas. In general, the eastern two-thirds of 
the. county is prairie and the western third hilly. Except for some of the river 
soils, the surface drainage is generally good. 

The soils of the county include types of residual, colluvial, and alluvial 
origin. Twenty-one soil types, of eight series, are mapped, of which the Oswego 
silt loam, a residual type, is the most extensive single type. The Bates series 
of residual soils, including very fine sandy loam, loam, stony loam, shale loam, 
gravelly loam, and very fine sand, is, however, the most extensive series. The 
Verdigris alluvial soils are said to be comparatively light, well drained, and 
probably the most productive soils in the county. It is stated that neaidy all 
of the soils need humus and that a number of the soils, especially the upland 
types, are acid. Underdrainage for the large areas of heavy, poorly drained 
soils, and the use of systematic rotations, including some leguminous crop, for 
all soils are also suggested as beneficial measures. 

The soils of Kentucky, S. D. Avebitt {Kentucky Sta. But 198 {1915), pp. 
129^16/f, pVl ), — This bulletin gives brief statements of the fundamental facts 
in regard to soils, plant food, and fertility, together with explanations of terms 
and methods of analysis used, and gives tables of analyses of samples of 388 
representative soils of the 10 soil areas of Kentucky, together with a general 
discussion of fertility requirements. 

The 10 soil areas of the State cover approximately 41,000 square miles. The 
following table gives average analyses of the soils of each of the areas : 

Average analyses of Kmtuelcy surface soils to a depth of 7 iu. 


Aiea, 

1 Total 
nitrogen. 

Total 

phos- 

phorus. 

Total 

potas- 

sium. 

Avan- 
able 1 
phos* 
pnorus. 

Avail- 

able! 

potas- 

sium. 

Trenton, 1,200 square miles 

Cincinnatian, 7,900 square mfes 

Silurian and Devonian, LSOOsL^uare miles 

Waverly, 4,400 square miles 

St. Louis, 6,000 square miles 

Chester, 2,000 square miles 

Western coal field, 4,500 square miles 

Eastern coal field, western part, 2,000 square miles. .. 
Eastern coal field, central and eastern part, 8,000 

Percent. 

0.189 

.159 

.124 

.098 

.105 

.085 

.099 

.107 

.149 

.097 

.165 

Per cent. 
0.470 
.096 
,055 
.032 
,044 
.035 
.038 
.031 

.063 

««r.049 

.096 

Per cent. 
1.31 
1.60 
1.19 
.98 
1.41 
1,33 
1.46 
.91 

1.71 
1,55 

1.72 

Per cent. 
0.17900 
.00300 
.00100 
.00070 
.00090 
.00030 
.00095 
.00065 

.00230 

.00130 

.00490 

Percent. 

0.0160 

-.0180 

.0110 

.0170 

.0160 

.0110 

.0140 

.0130 

.0180 

.0150 

,0195 

Quartemky, 2,350square miles 

Biver alluvium, 750 square miles 


^ Soluble la N/5 nitric acid. 
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All the areas, with the exception of the Trenton, Cincinnatian, and river al- 
Invian, are considered to be very deficient in phosphorus and usually deficient 
in nitrogen. It is stated that " so far as field experiments have been made in 
the State at large, potassium has not been shown to be a limiting element on 
any w^ell-drained soil in which there was a good supply of organic matter, . . . 
The cultivated soils of all the areas are inclined to acidity, especially the sub- 
soils and badly drained soils, ... In the bluegrass region nitrogen is the only 
limiting element in the production of profitable crops. In all other sections of 
the State phosphorus and nitrogen are limiting elements. The soils of the Ches- 
ter, the Waverly, and the western edge of the eastern coal field are, on the 
whole, the least fertile soils of the State.’’ 

Soils of Graves County, S. C. Jones (KenUicky Sta, But 194 (1915)^ pp» 
169-197, pt i). — ^This bulletin deals with the origin, characteristics, mechanical 
and chemical composition, crop adaptations, and fertility requirements of an 
area of 540 square miles in the so-called Purchase Begion in that portion of 
Kentucky lying west of the Tennessee River. 

Three phases of topography are represented in the area, namely, bottom lands, 
hilly lands, and undulating table-lands and broad ridges. Graves County is 
covered entirely by transported soils which have been derived directly from 
glacial till and loess and are fairly typical of the Purchase Region. The yellow 
brown silt loam covering 43.39 per cent of the area is the most extensive type, 
followed in order by the yellow silt loam covering 36.13 per cent, the light brown 
silt loam covering 20.28 per cent, and the gray clay loam covering 0.2 per cent of 
the area. Chemical analyses of the soil types (soil and subsoil) are reported. 

The results of these analyses are taken to indicate that nitrogen is the limiting 
element in the soils, particularly for grain crops, while where legumes are grown 
phosphorus is the limiting element. The soils are low in lime and rather strongly 
acid, especially the gray, poorly drained soils, but they are all relatively well sup- 
plied with potash. 

The chief factors to be considered in improving and maintaining the fertility 
of Graves County soils are enumerated as prevention of soil erosion ; practice of 
crop rotation; improvement of pasture land; increasing the organic matter, 
nitrogen, and phosphorxis content of the soil ; liming ; and drainage. 

A section by A. M. Peter reporting analyses showing the composition of the 
soil of the Mayfield experiment field and of three type soils is appended. 

Soil survey of Jones County, Mississippi, A. L, Goodman and E. M, Jones 
(U. S. Dept Agr,, Advance Sheets Field Operations Bur, Soils, 19 IS pp. SB, 
pt 1, fig, 1, map 1 ), — ^This survey, made in cooperation with the State of Mis- 
sissippi and issued April 9, 1915, deals with the characteristics of the soils of an 
area of 445,440 acres in southeastern Mississippi. The topography of the up- 
lands varies from flat or gently undulating and rolling to hilly and ridgy. The 
stream bottoms and terraces are prevailingly flat The county is drained to the 
south, the eastern part having good surface drainage. The western part contains 
a large area in which the slopes under cultivation are subject to erosion. 

The soils of the county include upland, terrace, and bottom land types of varied 
textures, the first being of sedimentary origin and the two last of alluvial origin. 
Twenty-four soil types, of eleven series, are mapped, the uplands representing five 
series, the terraces three series, and the bottoms three series. The Ruston soils 
of the uplands, including fine sandy loam, sandy loam, and gravelly sandy loam, 
are the most extensive, covering nearly half the county. The Cahaba series is 
said to be the best of the terrace series. All the bottom soils are poorly drained. 
It is stated that the soils of the county are adapted to a wide range of crops. 

Soil survey of Greene County, Massouri, H. H, Kbtjsekopf and F. 25 . Hutton 
(17. Dept Agr,, Admnce Sheets Field Operations Bur, Soils, 191S, pp, $8, 
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fig. 1, map i),— This survey, made in cooperation with the Missouri Experiment 
Station and issued June 7, 1915, deals with the soils of an area of 426,880 acres 
in southwestern Missouri which in general comprises a hroad plain. The topog- 
raphy varies from smooth to hilly, although prevailingly it is gently rolling. The 
county is drained by the Sac and the James Bivers and Pomme de Terre and 
Wilson Creeks. 

The soils comprise residual upland soils derived mainly from cherty limestone, 
and alluvial soils formed of material washed mainly from local upland soils. 
The soils consist of silt with very little sand or clay and are well drained. “ Like 
the soil, the subsoil has a varying proportion of stone and gravel intimately 
mixed with other constituents.” Sixteen soil types, of nine series, are mapped, 
of which the Crawford gravelly loam and silt loam are the predominating types. 

Soil survey of 35Todaway County, Missouri, E, S. Tanatta, E. W. Knobel, 
and W. 1. Watkt??s (U. S. Dept. Agr., Advance Sheets Field Operations Bur. 
Soils f 19 IS, pp. 31, fig. 1, map 1). — ^This survey, made in cooperation uuth the 
Missouri Experiment Station and issued May 5, 1915, deals with; the soils of an 
area of 562,500 acres in northwestern Missouri. The county comprises three 
general physiographic divisions, namely, the uplands, which are the most exten- 
sive ; the terraces ; and the bottom lands. It occupies a rolling prairie region and 
the topography ranges fi'om nearly level to rough and broken. The drainage is 
mainly through the Nodaway, One Hundred and Two, and Platte rivers. 

The soils of the county fall into two general groups, the upland soils of glacial 
and loessial origin, and the bottom-land soils. Ten soil types, of seven series, are 
mapped, of which the Marshall silt loam is the most extensive. The Shelby loam 
is second in extent and the Wabash silt loam, with a colluvial phase, third. The 
soils of Nodaway County are naturally strong and productive, and commercial 
fertilizers are not extensively used.” 

Soil survey of Perry County, Missouri, B, W, Tillman and O. E. Deab- 
DOBEF (XJ. S. Dept. Agr., Advance Sheets Field Operations Bur. Soils, 1913, pp. 
SJf, fig. 1, map 1 ) . — ^Tiiis survey, made in cooperation with the Missouri Experi- 
ment Station and issued June 5, 1915, deals with the soils of an area of 295,680 
acres in eastern Missouri which comprises upland and lowland, the former cov- 
ering about seven-eighths of the total area of the county. The topography of the 
upland varies from rolling to hilly, while the lowland is a generally smooth plain. 

' The county is drained by tributaries to the Mississippi River, the uplands being 
well drained. 

The upland soils are residual, largely from limestone, and the lowdand soils 
are alluvial derived from wash from the uplands. Twenty soil types, represent- 
ing eleven series, are mapped, of which the Hagerstown silt loam and the Tilsit 
silt loam are the predominating types. It is stated that in some places con- 
siderable soil erosion has taken place, especially in areas of the Tilsit silt loam. 

Soil survey of Oneida County, New York, B. T. Maxon, M. E. Cars, and 
E. H. Stevens (U. S. Dept. Agr., Advance Sheets Field Operations Biir. Soils, 
1913, pp. 39, fig. 1, maps 2). — ^This survey, made in cooperation with the New 
York State College of Agriculture and issued May 22, 1915, deals with the soils 
of an area of 784,640 acres in central New York which comprises two broad 
upland regions separated by an old lake bed plain and glacial river channel. 
The county is drained through Oneida Lake and the Black,, Chenango, Susque- 
hanna, Mohawk, and Hudson rivers. 

The soils range in texture from light sands and gravels to heavy clays and, 
with reference to origin, are divided into glacial, alluvial and lacustrine, residual, 
and cumulose soils. Fifty-eight soil types, of nineteen series, are recc^ized, of. 
which the Mohawk and Ontario loams are the most extensive single typm It is 
1883 $^— No. 2 -’ 16 -^ 3 ' r'^' ’ ■' ■ 
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Stated that tBe glacial tiU upland soils, having a gently roUing to hilly topog- 
raphy and good drainage, are by far the most extensive and important in the 
county. 

Soil survey of Bandolph County, BTorth Carolina, R. B. Habdison and S. 0. 
Pebkihs (U. B, Dept. Agr., Advance Sheets Field Operations Bnr, Soils, 19XS, 
pp. 34 , fig. 1, map I). —-This survey, made in cooperation with the North Caro- 
lina Department of Agriculture and issued April 8, 1915, deals with the soils 
of an area of 479,360 aa'es in central North Carolina, the topography of which 
is gently rolling to hilly and semimountainous. Uharie and Deep rivers drain 
the greater part of the county and the south-central part is drained by the east 
and west prongs of Little River. 

The soils of the county are derived mainly from two rock belts, the most import- 
ant of which is closely associated with the Carolina Metamorphic Slate and 
Volcanic Belt and extends over about three-fourths of the county. In the north- 
ern end of the county and a larger part of the eastern section the rocks are 
mainly granite wuth some intrusive rocks. Fifteen soil types, of six series* are 
mapped, of which the Georgeville series, including silt loam, silty clay loam, and 
stony loam is the most extensive. Commercial fertilizers are in general use 
throughout the county and corn and wheat are the most important crops. Re- 
peated deep plowing of the soils followed by intensive surface tillage is necessary, 
especially for wheat growing. ** Best results with crop rotations are had where 
. , . clover or cowpeas can be turned under at the time of breaking the land and 
urhere a liberal application of lime is made either immediately before or imme- 
diately after breaking.” 

Soil survey -of Stark County, Ohio, C. N. Mooney, H. F. Tuttle, and A. 
Bonazzi (J7. i8. Dept. Agr., Advance Sfieets Field Operations Bur. Soils, 191$, 
pp. fig. 1, map 1). — ^TMs survey, made in cooperation with the Ohio Experi- 
ment Station and issued March 15, 1915, deals with the soils of an area of 371,200 
acres in northeastern Ohio, the topography of which is rolling to hilly. The 
drainage is into the Ohio River through the Tuscarawas and Mahoning rivers. 
The soils include upland, terrace, and flood plain soils of residual, glacial, and 
alluvial origin Including muck and peat, nineteen soil tjipes, of eight series, are 
mapped, of which the Wooster silt loam is the most extensive. The Volusia 
series is second in extent 

The composition of the soils of the Texas Panhandle, G. S. Feaps (Tewas 
Sta. Bui. 173 (1915), pp. 5-25). — ^TMs bulletin, the fourth of a series (E. S. R., 
30, p. 420), contains a description of the soil types of 26 counties in the Texas 
Panhandle, with notes on their present agricultural uses and productiveness, and 
<fliemical analyses of about 57 samples of these types, together with an interpre- 
tation of the results. The author concludes that most of these soils are well 
supplied with phosphoric acid, potash, and lime, while nitrogen appears to be the 
element most liable to become deficient 

Soil survey of Logan and Mingo counties, West Virginia, W. L Latimee 
{?7, S. Dept. Agr., Advance Sheets Field Operations Bur. Soils, 191$, pp. $0, fig. 
1, map 1). — ^This survey, made in cooperation with the West Virginia Geological 
Survey and issued May 8, 1915, deals with the soils of an area of 557,440 acres 
in southwestern West Virginia, the topography of which is rough and broken 
with marrow stream valleys containing very little smooth bottom land. 

The soils of the area fall into three general groups, namely, upland or residual 
soils, terrace or old alluvial soils, and first bottom or recent alluvial soils. Nine 
soil types, representing four series, are mapped, the Dekalb stony silt loam occu- 
pying 88.9 per cent of the area. 

3Deep versus ordinary plowing, 0. F. Noll (Pennsylvania Sta. Bpt. 1913, 
pp. 39-47, pi. 1). — Comparative tests of a deep-tilling machine and ordinary 
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moldboard plows on a deep, well-drained soil varying in texture from clay loam 
to gravelly silt loam are reported, the crops for which plowing was done being 
corn, oats, barley, wheat, and alfalfa. 

The deep-tilling machine is a double-disk plow with 24-in. disks, the front 
disk being a few inches to the land side of the rear disk and not so deep. It 
cuts from 4 to 8 in. deep and throws the soil over into the furrow. The rear 
disk penetrates 6 to 9 in. deeper and mixes the plowed soil thoroughly. 

Eight plats 35.5 ft. wide, varying in length from 9S2.5 ft. to 1,000 ft long, were 
I}lowed at first, later being made 057.2 ft. long and comprising 0.78 of an acre 
each. Timothy sod was plowed for corn in the fall of 1909 and the spring of 
1910, two plats being plowed with each implement in the fall and two in the 
spring. In the fall of 1910 and the spring of 1911 the corn stubble land was 
plowed in the same way and in the spring four plats were seeded to oats and 
four to beardless barley and alfalfa. In the fall of 1911 the four plats which 
had received oats were plowed and seeded to wheat, two plats being plowed with 
each implement. Under these conditions the two kinds of plowing gave prac- 
tically the same results for all the crops grown. 

The draft of the deep-tilling machine averaged in three sets of trials 1,727, 
1,202, and 937 lbs., respectively, and the draft of the moldboard plow in the 
same trials in the order given averaged 655, 424, and 378 lbs. The draft of the 
deep-tilling machine i)er square foot of cross section of furrow averaged In the 
order given 1,512, 856, and 970 lbs. and that of the moldboard plow in the same 
order 962, 680, and 531 lbs. 

Influence of dynamiting on soils, W. R. White {Fenmylmnia Rpt 
191S, pp. '703--725, pl8, 4, figs. 3) .—Experiments conducted to determine tine in- 
fluence of dynamiting on (1) the physical condition of soils, (2) soil moisture 
and drainage, (3) newly planted fruit trees, (4) mature trees, (5) field crops, 
and (6) insects in the soil are reported. The soils used were the Hagerstown 
clay loam and Volusia silt loam. 

From these experiments it Is stated that " while the results , . , can not be 
taken as conclusive for all conditions, yet they may indicate that the useful 
application of dynamite as a soil improver is limited. Its usefulness may depend 
largely upon local conditions. No definite benefits were derived from its use in 
either orchard or field crops. What it might do under different conditions, or 
over longer periods, is yet to be determined. One pond was drained and the 
other was not Its usefulness in shooting an open ditch, blasting bowlders, and 
blowing stumps can not be questioned. It may be very useful in draining land 
where no outlet can be found for a tile drain. How permanent its effect may 
be is not known. As to destroying insects [ants], it has not pi*oved to be of any 
use. It is probably safe to conclude that the application of dynamite as a soil 
improver is greatly limited and that it would always he advisable to try it out 
in a small way before investing much money in its use.’* 

Effect of alkali salts in soils on the germination and growth of crops, 
F. S. Hakkis (U. S, Dept Agr,, Jour. Agr. Mesearch, 5 {1915}, No. i, pp. 1-^8, 
flge. 4S ). — ^Investigations conducted at the Utah Experiment Station on the 
effect of the chlorid, sulphate, nitrate, and carbonate of potassium, and sodium, 
the chlorid of calcium, the sulphate, chlorid, and nitrate of magnesium, and the 
carbonate of ammonium, singly and in different combinations and in concen- 
trations varying by degrees from 0 to 10,000 parts per million, on the growth of 
barley^ oats, wheat, alfalfa, sugar beets, corn, and peas in loam soils and sand 
are reported, the purpose of the study being to determine the quantity of various 
alkali salts necessary in the soil to reduce the growth of crops beyond tie point 
of profitable production. About 18,000 determinations are summarfe^ ^ , 
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In preliminary experiments with wheat and sugar beets on a loam soil, using 
the ehlorid, carbonate, and sulphate of sodium and magnesium sulphate, it was 
found that the toxicity of sodium ehlorid was relatively high when compared 
with that of the other salts, and that there was germination and growth with con- 
siderably more sodium carbonate than sodium ehlorid. Magnesium sulphate 
was only slightly toxic, while sodium sulphate in the same amount was more 
toxic, but permitted the production of fair crops. It was also found that the 
number of seeds germinating, the average height of plants, and the dry matter 
produced decreased with the increased concentration of the alkali. The plants 
appeared able to endure alkali better with a fair supply of moisture in the soil 
than where the »soil was dry. Salts were more toxic when added in solution 
than when mixed with the dry soil. In a sand soil sodium carbonate was more 
toxic than sodium ehlorid. 

In the main experiments it was found that only about half as much alkali 
was required to prohibit the growth of crops in sand as in loam. Crops varied 
greatly in their relative resistance to alkali salts, but for the ordinary mixtures 
of salts it is considered probable that barley is the most resistant in the seedling 
stage, followed in order by oats, wheat, alfalfa, sugar beets, corn, and Canada 
field peas. 

The action of the various salts in soils was somewhat different from that 
observed in solution cultures. Plants were able to endure much stronger chlo- 
rids and nitrates in solution cultures than in the soil, while tlie carbonates 
retarded growth more in solution than in the loam, but not as much as in the 
sand. The number of plants alive at the end of three weeks decreased as the 
concentration of the solution increased. There was a corresponding decrease in 
number of leaves per plant, height of plants, length of roots, weight of tops, and 
weight of roots as the concentration of salts increased. In the cultures in which 
no salts were added, the height of plants, the length of roots, and the dry matter 
produced were not so great as in cultures containing salts in low concentrations. 
These results are taken to indicate the inadvisability of applying too widely to 
the soil the results obtained with solution cultures of alkali. 

The period of germination of seeds was considerably lengthened by the pres- 
ence of soluble salts in the soil. The anion, not the cation, was found to deter- 
mine the toxicity of alkali salts in the soil. Of the anions used the ehlorid was 
decidedly the most toxic, while sodium was the most toxic base. The injurious 
action of alkali salts was not in all cases proportionate to their osmotic pressures. 
The order of toxicity of soluble salts in the soil was found to be as follows : So- 
dium ehlorid, calcium chloride potassium cMorid, sodium nitrate, magnesium 
ehlorid, potassium nitrate, magnesium nitrate, sodium carbonate, potassium car- 
bonate, sodium sulphate, potassium sulphate, and magnesium sulphate. The 
antagonistic effect of combined salts was not so great in soils as in solution cul- 
tures. 

It is thought probable that lands containing more than about the following 
percentages of soluble salt are not suited, without reclamation, to produce ordi- 
nary crops : In loam, chiorids 0.3 per cent, nitrates 0.4 per cent, carbonates 0.5 
per cent, and sulphates above 1 per cent ; and in coarse sand, chiorids 0.2 per 
cent, nitrates 0.3 per cent, carbonates 0.3 per cent, and sulphates 0.6 per cent 

A bibliography of cited literature is appended. 

The effect of organic compounds in pot experiments, Gr. S. Fuaps (Terns 
Bill 174 (1915)^ pp, 13).— Pot culture experiments on several unproductive 
soils to determine the extent of the harmful effect on corn and sorghum of addi- 
tions of dihydroxystearic acid at rates of from 500 to 1,200 parts per million, 
of vanillin, quinone, and cumarin at rates of from 100 to 2,000 parts per mil- 
lion, and the effect of phosphatie and nitrogenous fertilizers, carbon black, and 
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pyrogallic acid on the iEjarious influence of the organic compounds, are re- 
ported. 

It was found that “impure dihydroxystearic acid has little injurious effect 
upon corn or sorghum grown in pot experiments when applied before planting 
at the rate of 500 parts per million of soil, . . . Vanillin and quinone applied 
to the soil before planting at the rate of 100 parts per million of soil injured 
the growth of only one of eight crops, . , . Sis successive additions of cumarin, 
vanillin, or quinone at the rate of 100 parts per million did not kill the plants/’ 

A comparison of these results with those of water culture experiments by 
others showed that vanillin, cumarin, and quinone are much less Injurious in 
soil than in water cultures. This led to the conclusion that the results of soil 
and water culture experiments may differ widely. It xvas further found that 
vanillin and cumarin were oxidized in the soil, a considerable portion disap- 
pearing in two weeks and only a little remaining until the end of the experi- 
ments. 

Little evidence was obtained to show that fertilizers overcome the injurious 
action of cumarin, vanillin, or quinone. “Pyrogallic acid and carbon black 
showed no beneficial action in pot experiments, while acid phosphate or other 
fertilizer was decidedly beneficial to the soils and produced decided increases. 
The conclusion is that these poor soils need the plant food supplied by the fer- 
tilizers and that the action of the fertilizer is to supply plant food and not to 
overcome toxic substances.” 

The formation of carbon diosid and nitrates in the presence of large 
amounts of carbohydrates, J. G. Lipman, A. W. BnAm, H, 0. McLean, and 
L. K, Wilkins (New Jersey Stas, Bpt, pp, 220 f 221), — ^Laboratory ex- 
periments with an acid loam soil to which dextrose was added at the rate of 8 
gm. per 100 gm. of soil showed that nearly ten times as much carbon dioxid 
was evolved from the portions of soil receiving dextrose as from those receiving 
none. On the other hand, there was approximately 122 times as much niti’ate 
In the noadextrose portions as in the dextrose portions. 

Bacteriology of the general fertilizer plats, G. C. Given and L. G. Willis 
(Pemsylvania Sta, Bpt, 1912, pp, Ji41-4§4, flys, 5).-— Studies on the bacterial 
numbers and on ammonification in several plats of clay loam soil, which had 
undergone varying cultural and fertility treatment for 30 years, are reported, 

A slight relationship was found between moisture content of the soil and 
number of soil bacteria growing on nutrient agar. Temperature was more of a 
limiting factor on bacterial numbers than moisture content, one of the lowest 
counts being obtained from very cold, but not frozen, soil. Fairly high counts 
w^ere, however, obtained from frozen soil. Little or no relation was established 
between bacterial numbers and the size of wheat crop. 

In ammonifiqation experiments with cotton-seed meal ,it was found that 
ammonification was very similar in rate and amount in soils receiving widely 
varying treatment. 

A list of references to llteratui^e bearing on the subject is appended. 

Bacteriology of the general fertilizer plats. — Ammonifications,. G. 0. 
Given (Pennsylvania Sta, Bpt, 191S, pp, pis, 7). — ^In continuation of the 

above experiments studies of ammonification and nitrification are reported. 

Further ammonification experiments, using cotton-seed meal and dried blood, 
to determine the effects of the soils from the different plats upon the activity of 
ammonifying organisms derived from a highly productive soil showed in all 
cases a steady increase in ammonia production up to the seventh day. 

Nitrification experiments with these soils using ammonium sulphate/ shov^ 
that “the same soils which apparently had no influence upon the vigdr qf the 
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ammoidfying organisms have very different effects upon the nitrifying organ- 
isms, the soil from acid plats especially inhibiting their functions to a consider- 
able extent, though not wholly suspending them.’* 

The nitrification investigations are being continued. 

Some results of thirty years* soil treatment with barnyard manure, W. H. 
McIntiee (Pmmylvania Sta, Rpt 1912^ pp. 51-63 ). — ^Pield experiments with 
corn, oats, wheat, and hay on a clay loam soil of limestome origin, described 
in a previous report (E. S. R., 20, p. 1017), to determine the effect on soil and 
crop of barnyard manure applied in amounts of 6, 8, and 10 tons per acre, and 
of 6 tons of manure supplemented by 2 tons of lime applied only to corn, are 
reported. 

The largest returns per ton of manure were secured from plats receiving 6 
tons of manure and the smallest from those receiving 10 tons. The addition of 
2 tons of burnt lime once in four years caused the yield resulting from the appli- 
cation of 6 tons of manure to approximate the yield from 10 tons and lessened 
the accumulation of humus in the soil. The accumulation of organic matter 
was greatest upon plats receiving 6 tons of manure and least on those receiving 
10 tons. 

The soil under mature clover was richest in organic matter, followed in order 
by soil under young clover, soil containing clover residues, and soil under oats. 
The soil under mature clover had the highest nitrogen content, followed in order 
by the soil containing clover residues, soil under young clover, and soil under 
oats. 

Liming, in addition to manure, increased the accumulation of nitrogen in the 
soil, the greatest nitrogen accumulation being with the 8-ton application and 
the least with the 10-ton application. The greatest occurrence of nitrate was 
observed in the limed soil under corn, followed in order by grass soil, wheat 
^ stubble soil, and oat stubble soil. The soils receiving 6 and 10 tons of manure 
were practically identical as regards nitrate content, while the soil receiving 8 
tons of manure had the smallest nitrate content. 

Summary of the results obtained from experiments -with commercial 
fertilizers, yard manure, lime, etc., extending through a period of thirty 
years, T. F. Huht, F. D. Gabdnee, and O. F. Noi,l {PetinsyJvmim Sta. RpU 
pp. pi, i, figs, ^). — ^This report gives the detailed results of the 

last 5 years of a series of SO years’ fertiliser experiments on a clay loam soil, 
the first 25 years’ results of which have been previously noted (E. 8. E., 21, 
p. 220), and summarizes the more salient facts brought out by the SO years’ 
work. The crops were corn, wheat, oats, and grass. The main results of the 
so years’ work are as follows : 

The application of potash and nitrogen singly had no material effect xipon 
crop yield, while phosphoric acid when applied alone had a distinct influence 
in maintaining the productiveness of the soil. In spite of the beneficial results 
given by phosphoric acid, the results as a whole indicate that it is a poor 
practice to apply a single fertilizer continuously to this soil. Complete fertiliza- 
tion gave an increased crop yield during 30 years of 55.2 per cent, **When 
potash was applied alone no increase resulted. When applied with phosphoric 
acid a material increase resulted over the application of phosphoric acid alone. 
In like manner, but in less marked degree, owing to bacterial agencies supplying 
nitrogen, when nitrogen was applied with phosphoric acid or potash or with 
both, increased yields resulted.” 

Sodium nitrate as a source of nitrogen almost without exception gave better 
results than either dried blood or ammonium sulphate during the 30 years. The 
sodium nitrate and dried blood were as effective the last 5 years as during 
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the first 5 years, but there was a marked decrease in the effectiveness of the 
ammonium sulphate, especially when larger amounts were used. With a rotation 
containing clover more than 24 lbs. of nitrogen per acre brought compara- 
tively little increase in yield. 

Barnyard manure and a complete commercial fertilizer maintained the crop- 
producing power of the soil about equally well. The excessive use of quick- 
lime produced only a slight increase in crop yield. The soil receiving ground 
limestone, with one exception, gave a higher annual crop yield than any soil 
receiving no treatment. 

The influence of bacteria in manure on the decomposition of green manure 
(legume and nonlegume), J. G. Litman, A, W. Blaie, H. 0. McLean, and 
L. K, Wilkins (A^'eto Jersey Stas. Ept 1914, PP- This is an account 

of a continuation of experiments previously described (E. S. R., 32, p. 514), the 
results of which indicate “that the bacteria conveyed in small quantities of 
manure do have a beneficial effect in the decomposition of the green manure 
crops. When the green manure crop is a legume, the additional nitrogen thus 
secured tends to obscure the effects of the manure. The legume is more effective 
in increasing the yield and also in maintaining the nitrogen supply of the soil 
than the nonlegume, and there is good ground for believing that the nitrogen 
in the former is more available than in the latter.” 

Bot experiments on the availability of nitrogen in mineral and organic 
compoxmds, J. G. Lipman, A. W. Blaib, H. 0. McLean, and L. K. Wilkins 
(E'e'w Jersey Stas. Bpt. 1914, pp. — ^The object of these experiments, 

which supplement plat experiments previously noted (E. S. E., 31, p. 124), was 
to determine the availability of a number of organic and inorganic nitrogenous 
fertilizers as compared with that of sodium nitrate. In the first four experiments 
pots containing 20 lbs. of sand were used, 

A comparison of sodium nitrate, ammonium sulphate, tankage, and cotton-seed 
meal, when added to barley in sand, in amounts equivalent to 616 mg. of nitrogen 
per pot, showed that the highest average yield of dry matter was with am- 
monium sulphate and the next highest with cotton-seed meal, while the highest 
content of nitrogen in the dry matter was obtained with sodium nitrate and the 
next highest with ammonium sulphate. The amounts of dry matter of a second 
crop grown in the same pots without further fertilizer treatment were much less 
than those of the first crop in all cases, as was also the nitrogen content, except 
where cotton-seed meal was used. The total recovery of nitrogen was greatest 
with sodium nitrate and the next highest with ammonium sulphate. These re- 
sults are taken to indicate that a comparison of sodium nitrate with equivalent 
amounts of materials not so readily available is not fair if the application is 
small or moderate and if only one crop is grown. 

A comparison of sodium nitrate, alfalfa meal, green rye, dried blood, and cot- 
ton-seed meal, when added to buckwheat in sand at the rate of 462 mg. of 
nitrogen per pot, showed that sodium nitrate gave the highest average yield and 
dried blood was second. A residual crop of barley was largest on the nitrate 
pots, but ail the recoveries were low, 

A comparison of sodium nitrate alone and in combination with vegetable and 
animal organic matter and with the orgaific matter alone, when added to buck- 
wheat in sand in amounts equivalent to 616 mg. of nitrogen per pot, showed that 
the residual effects from the use of sodium nitrate were small if the first crop 
developed normally, but were considerably increased where an excessive amount 
of the nitrate depressed the yield of the first crop. The residual effects from the 
use of organic nitrogenous materials were greater than those from nitrate of 
soda, but were small when consider^ from the standpoint of tl^ of 
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nitrogen that apparently remains in the soil after the removal of the first crop, 
Mtrogen applied in the form of nitrate of soda and organic matter^ half the 
nitrogen from one and half from the other, gave a higher yield of dry matter 
and a higher recovery of nitrogen than nitrogen which is all in the form of 
organic matter, 

A comparison of sodium nitrate with ammonium sulphate, ammonium nitrate, 
calcium cyanamid, calcium nitrate, dried blood, green rye, and alfalfa meal, when 
added to buckwheat in sand in amounts e(iuivalent to 308 mg. per pot showed 
that the highest average yield was obtained with calcium nitrate and the next 
highest with ammonium nitrate. The lowest yield was obtained with calcium 
cyanamid. In general, the percentage of nitrogen in the crop receiving organic 
materials was lower than in those receiving mineral materials. The highest 
recovery of nitrogen was with sodium nitrate and the next highest with calcium 
nitrate. 

In pot experiments with buckwheat on a loam soil, using green manures, 
sodium nitrate, and ground limestone, the purpose of which was to determine the 
eKect of ground limestone on the decomposition of organic matter, it was found 
that in every instance the average yield of dry matter was higher with ground 
limestone than without, whether used with green manure alone or with green 
manure and sodium nitrate. The percentage of nitrogen in the crop was in« 
variably higher where sodium nitrate was used with the green crop, either with 
or without lime. These results are taken to indicate that the limestone aided 
the decomposition of the organic matter and increased the availability of the 
nitrogen. 

In a final experiment with barley on a mixture of sand and loam to determine 
the effect of vegetable matter in the soil on the germination of seed and on the 
growth of the crop and the effect of ground limestone on the decomposition of 
vegetable matter, it was found that the ground limestone had a beneficial in- 
fluence on the decomposition of the organic matter and in maldng the nitrogen 
of this available. No effect of the vegetable matter was observed on germination. 

The influence of the mechanical composition of the soil on the availability 
of nitrate of soda and dried blood, J, G. Lipman, A, W. Blaie, H. O. McLean, 
and L, K. WimsuNs (N’em Jersey Bias. Rpt. 1914, pp, 226^286, pis, S ), — ^This is 
an account of a continuation during 1914 of experiments begun in 1911 (E. S. E., 
82, p. 516). 

It was found, that sodium nitrate and dried blood when used on mixtures of 
sand and shale soil, varying in proportion from 10 to 90 per cent sand, gave 
higher yields of dry matter and nitrogen in the first crop than when used with 
loam soil alone or sand alone. With the first crop sodium nitrate invariably 
gave higher yields than dried blood. “The average recovery of nitrogen with 
nitrate of soda for the first crop was 60.52 and with dried blood 48.92 i^er cent. 
The highest recovery with nitrate of soda was 71.1T per cent where the mixture 
contained 70 per cent of sand, and the highest recovery for dried blood was 56.8 
per cent with 80 per cent sand. Taking 100 as the availability of the nitrate 
of soda for this crop, the availability of the dried blood was 72.07. ... In four 
out of ten series no nitrate nitrogen was recovered in the second crop, and, with 
one exception, the recoveries from the other six were low. The average residual 
recovery from dried blood for all series was 11.05 per cent.” 

With reference to the total recoveries of nitrogen, the sodium nitrate stood 
first in all cases, except where sand alone was used. In this respect the dried 
blood showed an availability of 85.66 when sodium nitrate is taken at 100. 

These results are taken to indicate that a marked residual effect can not be 
expected from a moderate application of sodium nitrate, but that some residual 
effect may be expected from dried blood in nearly all cases. Mixing sand with 
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Leavy soils was found to permit better aeration and drainage and to result in 
a more complete utilization of tbe nitrogen of the soil organic matter. 

A comparative study of the effects of equol amounts of nitrogen as dried 
blood and ammonium sulphate, W. H, McIntire (Penmylvania Sta. Bpt 1912, 
pp, 15S2 )* — ^Experiments with dried blood and ammonium sulphate, when ap- 
plied to a silty clay loam soil in amounts equivalent to 24 and 72 lbs. of nitrogen 
per acre to determine their effect on the nitrifying properties, organic matter con- 
tent, and the amounts of potassium, calcium, phosphoric acid, and total solids of 
the soil soluble in distilled water, and to determine any correlation between soil 
temperature and soil composition as affected by the two treatments, are reported. 

The most nitrate was recovered from the soils treated with ammonium ^1- 
phate. The largest occurrence of nitrogen as nitrates was found upon the plat 
with the least content of total nitrogen, while the smallest recovery of nitrates 
was obtained from the plat having the greatest total nitrogen content. More 
nitrogen was conserved in the soil when applied as dried blood. The heavier 
application of ammonium sulphate resulted in the largest recovery of potash, 
the lesser treatment and the two amounts of dined blood being practically iden- 
tical. Large amounts of lime were recovered where the sulphate of ammonia 
was applied. No determinable difference in phosphorus recovery was noted. 
The ammonium sulphate treatments increased the amounts of total solids re- 
covered in case of both volatile and nonvolatile constituents. No difference was 
observed in the seasonal moisture content of the soils receiving the smaller 
amounts of the two forms of nitrogen, but heavier treatments of the sulphate 
decreased the seasonal moisture content. Both amounts of sulphate of ammonia 
resulted in less organic matter contents than the corresponding amounts of 
nitrogen as dried blood. The lighter application of each form of nitrogen seemed 
conducive to greater conservation of organic matter than the heavier treatments. 
The light applications of each form were coincident with higher temperatures. 
The lowest temperature was recorded in the soil receiving the heavy ammonium 
sulphate treatment, while the light application of this substance gave the highest 
temperature. 

The results of long-continued use of ammonium sulphate upon a residual 
limestone soil of the Hagerstown series, J. W. White (Perimylvanm ^ta» Mpf. 
1918, pp. 85-*104, pis, 21 ). — Field and laboratory experiments conducted since 
1882 on the effect of the use of ammonium sulphate upon a residual limestone 
soil are reported in detail, the results indicating that the long-continued use of 
ammonium sulphate has had a pronounced influence upon the reaction of the 
soil by virtue of its tendency to produce acidity and has exerted an injurious 
effect as indicated by the decreased yield of hay and, to a less degree, of corn, 
oats, and wheat. 

The soil under consideration showed wide variation in the degree of acidity 
produced upon areas treated similarly for thirty years, which is attributed to 
unequal distribution of active lime. The limestone bedrock markedly influenced 
the composition of the soil where it approached within 2 ft* of the surface. The 
percentage of lime and magnesia present as carbonates was found to be greater 
on areas of low acidity. The alkali-soluble humus on areas of high acidity was 
found to be largely in an uneombined state. The acidity of the soil of one plat 
receiving 72 lbs, per acre of nitrogen as ammonium sulphate was such as to 
inhibit the growth of clover except where the underlying limestone approached to 
within 2 ft. of the surface. ** In relation to the quantity of nitrogen applied, riie 
plat receiving 24 lbs. per acre of nitrogen has produced the highest acidity ” 
Nitriflcatioh was not entirely checked on the areas showing high 
low efficiency of sulphate of ammonia as compared with nitrate of 
dried blood is due primarily to the controlling influence nf the 
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acidity upon plant growth. . . . The injurious effect of sulphate of ammonia 
upon the soil . . . can be entirely overcome by the application of sufficient lime, 
as indicated by pot experiment.” 

A review of the work of others bearing on the subject and a bibliography of 
related work are also given. A description and discussion of the analytical 
methods employed, including a modified Veitch method for determining the lime 
requirement of soil, are appended. 

The infiuence of lime on the yield of dry matter and percentage of nitrogen, 
J. G. Lipman, a. W. Blaie, H. C. McLean, and L. K. Wilkins {'Ne%o Jersey 
Bias. Ept, 19U, pp. 2S6-2S8, pi. T ). — ^Pot experiments with crimson clover on 
an acid sandy loam soil containing some gravel, to which ground limestone was 
added at the rates of 10, 25, 50, and 100 gm., and sodium nitrate at the rate of 
2 gm*, per IS lbs. of soil showed that “ in all cases where lime was used the 
average yield of dry matter is at least 10 gm. more than wffiere no lime was used. 
The difference in yield with 10 gm. and 100 gm. of limestone is not great, the 
highest yield being wdth 25 gm. Also the yield is Mgher with 2 gm. of nitrate 
of soda than on the check. The percentage of nitrogen is likewise distinctly 
higher with lime than without.” 

With a residual crop of soy beans it was found that the yield of dry matter 
from the limed pots ’was more than double that from the unlimed pots, while the 
nitrate of soda pots yielded less than the untreated pots. The percentage of 
nitrogen in the crop, while not so high as in the preceding crop, was still higher 
in the limed than in the unlimed pots. 

The effect of large applications of ground limestone on the yield and 
nitrogen content of dry matter, J. G. Litman, A. W. Blais, H. C. McLean, 
and L. K* Wilkins {Uew Jersey Stas, Bpt. 1914, PP^ — ^Pot experi- 

ments with barley, similar to the above, in which ground limestone was added at 
the rates of 10, 81.7, 163.4, 408.6, and 817.2 gm„ and sodium nitrate at the rate 
of 2 gm., per from 16 to 18 lbs. of soil showed that “ applications of limestone 
ranging from 1 to 10 per cent gave yields of dry matter which are more than 
double the yield without limestone and slightly in excess of the yield with nitrate 
of soda. . . . With applications of limestone the percentage of nitrogen in the 
dry matter was not so high as with nitrate of soda, but somewhat higher, on the 
average, than without limestone.” 

Besults of thirty years of liming, W. H. McIntiee' {Pennsylmnia Bia . Ept 
191% pp, 64-76 ). — Field experiments with burnt lime with and without manure, 
gi'ound limestone, and gj^psum on a silty clay loam soil are reported, the purpose 
being to ascertain (1) to what extent and depth applied lime descends into the 
subsoil, (2> the amount of lime conserved and lost by cropping and leaching, and 
(3) the effect of lime upon the chemical composition of the soil. The crops 
grown were corn, oats, wheat, and grass. Burnt lime and ground limestone were 
applied at the rate of 4,000 lbs. per acre, gypsum at the rate of 320 lbs. per acre, 
and manure at the rate of 6 tons per acre. 

Where lime was applied alone increased crop yields were obtained only with 
ground limestone. Burnt lime decreased the organic matter of the soil when 
applied alone and decreased humus accumulation when applied with manure. 
Calcium sulphate and ground limestone increased the organic matter. Each 
form of lime increased the nitrogen content of the soil, gypsum, limestone, and 
burnt lime being effective in the order given. The addition of lime to manure 
increased crop yields and the nitrogen content of the soil. More lime was 
removed from the surface in the case of ground limestone and when lime was 
used with manure than when burnt lime was used alone. Manure induced more 
thorough dissemination of lime throughout the entire 21 in. of soil, at the same 
time conserving it. 
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Gypsum decreased the calcium carbonate content of the soil, but increased the 
total calcium oxid content. The highest occm'rence of inorganic carbon dioxid 
was due to ground limestone, burnt lime with manure being second, and burnt 
lime alone third. In general the carbon dioxid content decreased with the 
depth, as did also the lime content. Approximately 36.8 per cent of the lime 
applied with manure, 39.7 per cent of the burnt lime applied, and 40.8 per cent of 
calcium osid of the limestone treatment were found to exist as carbonates. 
Approximately 24.3 per cent, 15.9 per cent, and 22.5 per cent of the calcium 
oxid applied to three different plats occurred in forms other than carbonates. 

The magnesium percentage decreased in every instance, the loss being 
greatest in the first 7 in. and least in the last 7 in. Every case of lime treat- 
ment resulted in a decreased total potash content. No correlation between 
residual lime and residual potash was found. Phosphorus was conserved where 
lime was applied as burnt lime, both with and without manm^e. The effect of 
ground limestone was not so marked upon the phosphorus conservation as was 
that of burnt lime, while a loss occurred in the plats treated with gypsum. 

Held experiments witli lime, P. D. Gasdner (Pemisplvania St a. Rpt 191$, 
pp. gMS),— Field experiments extending over many years with wheat, oats, 
corn, clover, and timothy on silty clay loam and residual limestone soils of the 
Hagerstown series to determine the best form of lime to apply, and in part noted 
above, are reported in detail. The results indicate that finely pulverized raw 
limestone is somewhat superior to burned or caustic lime when used in equiva- 
lent amounts on these soils. 

Experiments to determine the influence of the fineness of subdivision and 
richness in magnesium carbonate of crushed limestone used for amendment 
of acid soils, W. Thomas and W. Freab {Pemisylvania Sta, Ept. 191$, pp. 206-^ 
219, pis, 8 ), — ^Basket experiments with red clover on an acid silty loam soil to 
determine the influence of the degree of fineness of crushed limestone when 
used for the correction of acidity are reported. The limestone used was of five 
degrees of fineness, these being the sizes passing No, 20, 40, 60, 80, and lOD 
sieves. A sufficient quantity was added to the soil to neutralize its acidity. It 
is concluded from these experiments that “on silty loams and on soils of 
heavier texture, on lands where soil acidity is the chief factor limiting clover 
production, crushed limestone used for amendment should be at least 60-mesh 
in fineness of pulverization.” 

Further experiments on the same soil to determine the effect of the mag- 
nesium carbonate content of dolomite upon the growth of clover are also re- 
ported. Dolomite and calcium and magnesium hydroxicls prepared from the 
carbonates were used. It was found that germination in all the pots that re- 
ceived 'magnesium mixtures and in those that received dolomite was slower by 
three to four days than where pure limestone was used, but the final average 
yields were nearly identical. It is concluded that “ in this experiment the pres- 
ence of magnesia in the amendment did no injury except that indicated by a 
slight delay in germination, a temporary abnormal coloration of the leaves, and 
a somewhat diminished root development.” 

The lime resources of Pennsylvania, W. Fbeae and E* S. Ebb (Pennsylvania 
Sta, Bpt 1912, pp, 272-^440, pis. B, fig, i).— This report covers in considerably 
more detail practically the same ground covered in a previous report (E. K., 

30, p. 822), 

Commercial fertilizers, P, L. Hibbabp (CaMfomia Bta, Bui, 2$9 (IBIS), pp. 
This bulletin contains actual and guarantied analyses of 505 samples 
of fertilizers and fertilizing materials obtained from farmers, purchasers, . and 
agents in California during the year ended^ June 30, 1915. In 90 mmpim fher© 
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occurred 47 deficiencies in available phosi^boric acid, 47 deficiencies in total 
nitrogen, 12 deficiencies in potasb, and 39 incorrect valuations. A list of mann- 
factnrers and dealers in commercial fertilizers registered under the California 
fertilizer law is also given, 

Commex'cial fertilizers in 1914-15, G. S. Pbaps {Texas Bta, Bui, 176 {1915), 
pp, 2-25 )^ — ^This bulletin contains actual and guarantied analyses of 331 samples 
of fertilizers and fertilizing materials collected since September 1, 1014, in 
Texas and a list of 504 brands registered for sale in the season of 1914-15, with 
general notes and explanations. It is stated that only 17,500 tons of fertilizers 
was sold in the State during the year 1914-15 as compared with 77,400 tons 
the previous year. 

Tacts about fertilizers licensed for sale in ‘Wisconsin; Eeports of analyses 
for 1914, W. H. Stbowd {WUcmisin Sta. Bui, 255 {1915), pp, S--1S, fig. 1),— 
This bulletin gives general information regarding the purchase and use of com- 
mercial fertilizers, and reports actual and guarantied analyses and valuations 
of 41 samples of fei*tilizers and fertilizing materials licensed for sale in Wis- 
consin during 1914 and of 11 samples of ground limestone and miscellaneous 
unlicensed fertilizers. 


AGEICXIITUEAI BOTABTST. 

A study of the infiuencc of pod position upon viability and vigor of seed- 
lings, B. D. Hausted et au. Jersey Bias. Bpt. 19U, pp. 817-821). — prog- 
ress report is given of investigations on the influence of position in the pod of 
seeds of soy beans, eowpeas, pea beans, Lima beans, and of com grains on the 
cob, as shown by the viability and vigor of their seedlings. 

With soy beans in general the middle seeds were found to be most vigorous, 
with those at the base of the pod the poorest, and the tip ones next in value for 
planting. With pea beans and eowpeas similar results were obtained. In lima 
beans the lightest seed are those formed at the base of the pod, size and weight 
increasing toward the tip. No relation between weight of Lima bean seed and 
viability and vigor has been established. In corn the experiments showed the 
superiority of seed from the middle of the ear, followed by the basal and tip 
seeds in the order named. 

Abortiveness of ovules in connection with position in pod, B. B, Haustep 
ET AL. {New Jersey Bias. Bpt. 1914, pp, 321S29). — Stxwlies are reported on the 
relation of abortiveness of ovules to viability and vigor of seeds and seedlings 
in Canada peas, soy beans, Lima beans, and wistaria, and also notes are given 
on abortiveness associated with position on the plant, the relation of prolificness 
to heredity, size of fruit as related to position on the plant, and studies of 
hypocotyl elongation. 

In beans, in connection with the studies of abortiveness of ovules, there is 
considered to be evidence of a direct connection between the percentage of 
abortiveness and the vigor of the plants produced from the same position in 
the pod. 

In the hypocotyl elongation studies, it was found that the hypocotyls of beans 
are much longer in the field than in the greenhouse, while Just the opposite result 
was observed for the first Internodes ; that is, the seedlings with the longest hypo- , 
cotyls showed the shoitest internodes. For length above the first internode, 
field and greenhouse measurements were found to be parallel. 

* The comparative morphology of the embryo and seedling in the Gram- 
inese. Either Saegaistt and Agkes Abbee {Am. Bot, [Loudm}, 29 {1915), No. 
114, PP^ 161-222, pU. 2, figs. ^5).— Giving an account of the comparative anatomy 
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of grass seedlings as typified by Avena, Zea, and Triticmn, and tbe anatomy of 
certain other monocotyledonons seedlings as compared with that of the grasses, 
the authors hold that the key to the morphology of the grass embryo lies in the 
morphology of its seedling as interpreted by comparison with seedlings of the 
other monocotyledons. A list is given of the principal papers which have ap- 
peared since 1872 relating to the embryo and seedling of the Graminese. 

A method of obtaining complete germination of seeds in (Enothera and of 
recording the residue of sterile seed-like structures, B. M, Davis (Proc, Kut. 
Acad. Bel., 1 {1915), 6,'pp. 360-^63). — ^Reporting results of tests with about 

50 species, races, or hybrids of OEnothera, the author claims that genetical re- 
search must adopt methods of securing rapid and complete germination of the 
viable seeds and conservation of the remainder in a way suitable for con- 
venient observation, if serious vitiation of results is to be avoided. The method 
employed by the author is described, with its advantages, and methods of has- 
tening germination of OEnothera are also discussed, with practical adaptations. 

Investigations in the field of the physiology of nutrition of higher plants 
by the methods of isolated nutrition and sterile cultures, I, Shijlov 
{I:sslQdovaniid v ohlasti fiziolog'ii pitamih v*‘isshikh rastenlt pri pomoBhehi 
metodov imlirovannago i steriV%%h% ImVtiin Moscow, 191S, pp. 313, 

figs. 20; rev. in Zhur. Opytn. Agron. {Bms. Jour. Mxpt. Landw.), 15 (191^), l^o. 
1, p. 65). — In this hook are collected the results of experiments carried out 
during the years 1900-1912. 

Ammonium sulphate is deemed injurious to the plants, not primarily as such, 
but by its strong physiological acidity. The application of the method of 
isolated nutrition has fully demonstrated the possibility of nourishing plants by 
furnishing separate parts of the root system with portions of the nutritive 
mixture. 

The role and function of mineral salts in plant life, D. M. Babinovitck 
(iTrav.J Inst. Bot. Univ. Geneve, 8. ser., Wo. 11 {1914), PP- figs. 5).— The 
author reports a study on the assimilation of nutritive mineral materials by 
Baphanus sativus, also on the influence of calcium carbonate and magnesium 
carbonate on the development of Digitalis purpurea. The results as shown by 
analysis after stated periods are presented in tabular and graphical form as 
regards R. sativus* 

The tests with D. purpurea show Increasingly injurious results corresponding 
to an increase of calcium carbonate or of a mixture in equal proportions of this 
salt with magnesium carbonate, hut the increase of injury was much less 
marked when dolomite was substituted for the mixture. The toxic effect seems 
to be correlated with the degree of alkalinity. 

Contribution to the study of circulation, B. H. A. Geoth {Wew Jersey Bias. 
Ept. 1914, pp. 331-334, pi. 1, fig. 1). — Studies are reported on the circulation 
of sweet potato in which it appears that the sweet potato has difficulty in stor- 
ing starch in submerged soil, but there is little difficulty in doing so in air-dry 
.'soil if any portion of the stem has access to water. The sweet potato s^ms 
able to form aerial roots if the soil in which it grows is covered by stagnant 
water, and it may store starch in its stem if the roots are prevented from grow- 
' ing properly. 

Winter rest in twigs of witches^ brooms, H. O. (Ben Deut. 

Bot* Gesell., SS {1915), Wo. 2, pp. 118-126}.— It was found that witches’ brooms 
in winter usually responded more quickly than normal parts of the same tree to 
temperature and moisture conditions suitable to bud development, but that this 
priority of response decreased as spring approached. It is believed that m 
hereat tendency to rest is present in witches’ brooms, but that normal, comiit 
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tions may renew growtli at any time during tlie period of rest, which is really 
enforced. 

Oxidation in healthy and diseased apple hark, D. H. Bose {Bot Oagr., 60 
{,1015), No. 1, pp. 5^-65), — An account is gh^en of an investigation made re- 
garding oxidase activity in the bark of apple trees, all the tests employing Bun- 
ziel’s simplified oxidase apparatus (E. S. E., 32, p. 508), 

It is stated that extract of apple-tree bai'k affected with Illinois canker, due 
to Nmmmilaria discreta, causes greater and more rapid oxidation of pyrogallol 
than does the extract of healthy bark. Diseased bark extract is less acid than 
that of healthy bark, apparently justifying the conclusion that within the range 
of concentrations here employed, oxidation is in approximately inverse ratio to 
the acidity of the extract. 

Oxidases are very sensitive to small variations in the acidity of the solution 
in the oxidase apparatus. 

'Xhe hyxjothesis is offered that the gradual slowing down of oxidation in this"*"" 
apparatus is brought about by acecumulation of oxidation products, probably 
acetic and oxalic acids, and not by using up of the oxidase through chemical 
combination of oxidase and oxidizable substance. 

Parthenogenesis, parthenocarpy, and phenospermy in ISTicotiana, T. H. 
OooDSPEEB (Univ. Cal. Piths., Bot, 5 (1915), No. 8, pp. 249-B72, pi. I).— This 
gives a fuller account of the work previously noted (E. S. R., 33, p. 435). 

In the majority of these parthenoearpie fruits empty seeds were produced in 
large numbers. These were mostly smaller than the self-fertilized seed of the 
same plant. For this type of seed production, with or without pollination, the 
tei'm phenospermy is suggested as synonymous with “ empty ” or abortive.** 

A few of the seed from the parthenoearpie fruits were neither partheno- 
genetic nor phenospermic, containing traces of endosperm only. 

The biology of Melampsora lini, A. Bl^chheim (Ber. Bent. Bot Oeselt, $3 
(1915), No. 2, pp. 75-75). — ^Reporting tests with ureclospores of Jf. Hni on 
several species of Linum, the author states that so far as reliable results have 
been obtained this fungus shows a high degree of specialization. 

Some filamentous fungi tested for cellulose destroying power, F. M. 
Sc AXES (Bot Caff., 69 (1915), No. B, pp. 149-^153). — ^It is stated that in a study 
previously noted (B. S. R., 28, p. 627), several cellulose destroying filamentous 
fungi were identified, and two new species were found. One of the latter is 
said to produce a very active cytase. The present report gives results of an 
attempt to determine more species capable of exercising this function. 

The cellulose-destroying power of about 30 species of Penicillium and 10 
species of Aspergillus was determined with two different nitrogen sources, an 
ammonium sulphate cellulose agar and a peptone cellulose agar being employed 
for this purpose. The results as tabulated are positive in all but eight cases 
for the medium containing the ammonium salt, and the appearance of negative 
results for the peptone alone in some of the other cases is discussed. ^ 

The reaction of baeteriologic culture media, W, M. Cxaeb: (dour. Infect 
Bismses, 17 (1915), No. 1, pp. 109-136, figs. 7). — ^This deals with the applica- 
tion of the principles of hy<hrogen ion concentration in culture media as related 
to the titration method. 

The differentiation of bacteria of the colon-aerogenes family by the use of 
indicators, W. M. Olaek and H, A, Lubs (Jour. Infect. Biseases, 17 (1915), 
No. 1, pp. 160-173, figs. B ). — ^It is claimed that by these studies, as described, a 
simple diagnostic test has been established, the results of which correlate per- 
fectly with the gas ratios of the two main groups of the colon-aerogenes bacteria. 
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YIELD CROPS. 

Report of the department of farm crops, I. L. Owen and W. 0. BouaHNES 
(iVew Jersey Bias, Rpt 1914^ pp- 201-206 ). — In this report data are given on 
the cost items in the production of various farm crops for 1914. 

The average costs and yields were, respectively, as follows: In a 10-aere 
field of timothy $18,34 per acre, $5.32 per ton, and 3.45 tons per acre; in a 14.5- 
acre field of mixed hay S9.34 per acre, $3.87 per ton, and 2.4 tons per acre; in a 
9-acre field of alfalfa $16.61 per acre, $4.45 per ton, and 3.T3 tons per acre ; in a 
27-acre field of alfalfa $12.25 per acre, $3.69 per ton, and 3.32 tons per acre ; in a 
16-acre field of oats and peas $14.95 per acre, .$0.96 per ton, and 1.5 tons per acre ; 
in a 6-acre field of rye followed hy soy beans $13.22 per acre of rye straw, 1.95 
tons per acre, and $16.24 per acre of soy beans and 11 bn. of seed per acre ; in a 
24-acre field of silage corn $29.74 per acre, $3.49 per ton, S.o tons per acre ; in a 
- 6-acre field of silage corn $19.79 per acre, $3.96 per ton, and 5 tons per acre ; and 
in a 6-acre field of ear corn $23.81 per acre, 60 bu. of grain and 1 ton of stover 
per acre. 

Cereal investigations on the Belle Ronrche experiment farm, 0. Salmon 
(U. j8. Dept. Agr. Bui. 297 (1915), pp. 41, figs. 12). — ^This bnlletin continues the 
report of work with cereals on the Pierre clay soil at the farm at Newell, S, Dak., 
previously noted in part (E. S. B,, 23, p. 335 ; 25, p. 640). 

Experimental conditions regarding soil and climate and the methods em- 
ployed are described and discussed. Besults ai*e given and discussed of experi- 
ments with each cereal, namely, wheat, oats, barley, rye, emmer, and fiax for 
the experimentation period, 1908 to 1913, inclusive. The results are believed to 
be applicable to western South Dakota, northeastern IVyoming, and southeastern 
Montana. 

“ On the average, satisfactory yields w’ere obtained fx*om winter wheat and 
fairly good yields from spring wheat . . . The best average yields of spring 
wheat have been obtained from the durum varieties, Kubanka and Arnaiitka. 
Of the spring common wheats, the best variety to grow appears to be the Power 
Fife. The best rate of seeding for durum wheat is from 4 to 5 pk. to the acre 
and for spring common wheat from 3 to 4 pk. The best varieties of winter 
wheat for western South Dakota are the Kharkof, Turkey, and Crimean. These 
are very similar varieties, which differ only slightly in value. Experiments to 
determine the best date of seeding for winter wheat have failed to show any 
definite results. In general, the date of seeding must be determined by the 
seasonal conditions. Medium early seeding is to he preferred if there is suffi- 
cient moisture to insure germination. It is much better to grow winter wheat 
than spring wheat in the Belle Fourche section. The average yield of Kharkof 
wdnter wheat for the six years -was 21.2 bu., of the best durum 11.8 bu., and of 
the best spring common 11.1 bu. 

**The best average yields of oats for the six years were obtained from the 
Sixty-Day and Kherson varieties. The returns from this crop were much lower 
than from winter wheat and slightly lower than fi’om spring wheat. The best 
rate of seeding for small-kerneled early varieties of oats, such as the Sixty-Day 
> and Kherson, is about 6 pk. to the acre. 

t ** The returns from barley were even less satisfactory than those from oats. 
The best average yield for the six years was only 10.7 bm, and for the five years 
from 1909 to 1913, only 9.7 bu. The most satisfactory varieties are those which 
mature early, such as the 6-rowed varieties, Gatami and Odessa, and the 2-rowed 
variety, White Smyrna. 
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“ The yields obtained from winter rye and from winter and spring emmer have ’ 
been much lower tlian those from the other cereals. These crops can not now be 
recommended for western South Dakota. The best yield from flax in a 2 - 5 ^ear 
test was obtained from the Select Russian variety. It is probable that the best 
results will be obtained if this crop is so'wm as early as good germination and 
growth may be expected.” 

The continuous growing of wheat and rye, 1914, J. G. Lipman et al. (N'ew 
Jersey Bias. Bpt. 19 pp. 222, 22S, pL 1), — ^This report continues work pre- 
viously noted (E. S. R., 32, p. 5S3). 

The results of 1914 were similar to thoSe of last year in that the yields of rye 
and wheat were greatly increased by the use of the legumes iu the rotation. 
The amount of nitrogen recovered on these plats was also greater than on those 
on which no legumes were used. In the case of the wheat the nitrogen recov- 
ered was more than doubled. 

Oreen manuring and cover crops, W. P. Brooks {MassacJmseits Bta, Circ, 55 
{1915), pp. d).— A revision of Circular 37 (E. S. R., 32, p. 332), 

"Winter crops, C. K. McOleeland (Georgia Bta, Bid, 117 (1915), pp, 329-352, 
figs, d). — ^This bulletin gives data as to methods of production of wheat, oats, 
ry^» barley, spelt, vetch, bur clover and crimson clover, and briefly discusses 
the value of winter crops for rotation, for preventing soil leaching and washing, 
for winter pasture, for green manure, as nitrogen gatherers, and for hay and 
grain. Variety tests of wheat, oats, rye, and barley ; cultural, tests with rye, 
spelt, and vetch with cereals; and inoculation tests with crimson clover are 
reported. 

rilling silos, X B. Fitch (Kansas Bta. Giro. 58 (1915), pp, 8, figs. 3).— The 
subjects discussed in this circular include the condition of the crop for filling 
the silo, methods of filling, adding water, packing, gas in the silo, and seaRng 
the silo. ^ 

Alfalfa in Delaware, A. E. Okanthah (Delaware Bta, Bui, 110 (1915), pp, 
S-42, figs, 12).— *-This bulletin briefly discusses methods of production and the 
value of the crop for various purposes, suggests suitable rotations, and gives 
results of fertilizer experiments with alfalfa. 

The data show that higher yields of hay followed the use of 2,000 lbs. of burnt 
lime per acre than of either 1,000 or 4,000 lbs., and tliat when acid phosphate 
was used singly or in combination with other fertilizers the increase from the 
use of lime was not so great as where phosphoric acid 'was not ai>plied. ** The 
plats receiving nitrogen alone and nitrogen and potash were a trifle less favor- 
ably located, and while the stand of alfalfa was good, the yield Is perhaps a 
little less than it should be. Thus nitrogen alone produced a little less than the 
uninoculated check; nitrogen and potash -without lime yielded about the same 
as the check. The low yields from these plats might be considered in error if It 
were not for the poor sho\^dng nitrogen and potash made in other combinations. 
Where nitrogen was used in connection with phosphoric acid and potash and 
not limed, the gain due nitrogen was zero* Where the above combinations were 
used with lime, the gain due nitrogen was but 40 lbs. Where nitrogen was used 
with phosphoric acid and unlimed, as against phosphoric acid alone, the gain 
due nitrogen was but 130 lbs. Potash behaves similarly to nitrogen, although 
the gain is more than from nitrogen. Where potash Ls used with nitrogen 
combined, as compared with nitrogen alone, the gain due potash is only 120 lbs. 
The combination of phosphoric acid and potash unlimed, as compared with 
phosphoric acid alone, gives an increase of 400 lbs. due to potash. Where nitro- 
gen, phD.*p>horie acid, and potash were used together and unlimed, as compared 
with nitrogen and phosphoric acid, the gain due potash is 270 lbs. If lime is 
added to both of the abo\'e combinations, the increase from potash is 560 lbs. 



FIELB CROPS. 


139 


Pliosplioric acM and lime seem to be most elective in increasing tbe yield* 

, . . In tlie combination of nitrogen and phosphoric acid, nnliined, phosphoric 
acid gives a gain of 1,0B0 lbs. over nitrogen alone. With nitrogen and potash, 
phosphoric acid, nnliined, gives an increase of 2,080 lbs. over nitrogen and 
potash alone ; when lime is added to both of the above combinations the increase 
due to phosphoric acid is 1,000* lbs. 

*‘Lime shows a marked effect in every case, except . . . when phosphoric 
acid and manure were used. Phosphoric acid used with and without lime gave 
a difference In favor of lime of 380 lbs. per acre. Where lime was used with 
nitrogen as against nitrogen alone the gain due lime was 1,920 lbs. The effect 
of phosphoric acid is seen in the combination of nitrogen and phosphoric acid 
as against this with lime. Here the lime made an increase of only 350 lbs. 

' per acre. Nitrogen and potash combined, with and without lime, gave an in- 
crease of 1,720 lbs. due to lime. Where nitrogen and phosphoric acid were com- 
bined as against nitrogen, phosphoric acid, and lime the latter combination gave 
an increase of only 600 lbs. On the plat where all three elements were com- 
bined with and without lime the lime made an increase in yield of 640 lbs. 

** Where manure was applied lime made a very small increase in yieid of hay 
per acre. In combination -with 5 tons of manure lime made an increase of 
140 lbs, per acre; with 10 tons of manure 280 lbs. increase was made. The 
reason for lime failing to show much effect is probably due to the fact that 
manure is often alkaline in reaction, thus supplanting the lime in sweetening 
the soil, or, if the soil lacks sufficient lime as direct plant food for the alfalfa, 
•the soluble lime in the manure may take the place of the applied lime, thus 
accounting for the poor showing of the commercial lime. 

** Inoculation gave an increase In the yield of hay of 1,360 lbs. over no treat- 
ment.’’* 

The results of cooperative experiments with farmers throughout the State 
were similar to those secured in the station fields. 

Alfalfa, 0. K. McOiiELLAND (Georgia 8ta, Giro, 7B (19U), pp. 4, figs. ^).— 
This gives methods of production for Georgia condiBons on the basis of the 
station’s work^ 

Bur dower, 0. V, Fipeb and B. McKee (U. 8, BepL Agr,, Farmers* BuL 698 
pp. fig%, 7).— TMs publication gives the cultural requirements of 
the bur clovers, discusses the valu^e of bur clover as a pasture crop, cover and 
green manure crop, and hay crop and in rotations, and notes some seed char- 
acteristics of several varieties. Analyses of the plant are given showing its 
great similarity to alfalfa. 

OEJxperiments with, com, C. F. Noll iPermsgivania 8ta. Ept. 1912, pp. 88^ 
48), — ^This reports yields in variety tests of corn for grain, stover, and silage 
covering the period from 1908 to 1911. Results of storing seed corn In a warm 
room ^ showed an increased yield of 4,2 bu, per acre from the warm 

storage seed, the average of two years. 

Seed com condition in Pennsylvania, spring of 1912, F. B. GABusm 
(Bmnsglmma Sta. Ept. 1912, pp. 29-88).— This reports the results of germina- 
[ tion tests of seed corn of the 1911 crop rajuested by farmers from all sections 
of the Stata A general average showed a germination of only 80.5 per cent Of 
the 126 samples received, 30 tested from 95 to 100 per cent. 


The feeding of cotton, II, H. 0. White (Georgia Bta. But 114 (1918), pp/ 
^57-^68).— This bulletin reports the continuation of ‘ work previously noted 
{to. B. B., 31, p. 483), and consists chiefly of data showing for the crops Itll 
and 1912 the analysis of cotton at four stages of development, 
first 'form^ the , first bloom, ^ the tot open, boll, and maturity. / 
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were grown under various fertilizer treatments and compared with a standard 
fertilizer consisting of 468 Ihs. of acid pho^hate, 36 lbs. of muriate of potash, 
and 130 lbs. of nitrate of soda per acre. 

** The obvious indications of these results, as compared with those yielded by 
application of the standard fertilizer, a^’e that substantial diminution in amount 
of eitlier of the principal ingredients of the plant’s food, phosphorus, calcium, 
potassium, or nitrogen, involve (1) substantial reduction in the weight (dry 
matter) of the plant in its entirety and in the several periods of growth, particu- 
larly after setting of the form, and (2) the increase in time period from form 
to bloom, from bloom to open boll, and in the maturing of the plant. The pro- 
portion of ash to dry matter at any stage of growth or relative amounts of nitro- 
gen and mineral ingredients do not appear to be seriously affected by the amount 
of the food supply. This would seem to indicate the important fact of the absence 
of a power in the plant to store food in any particular period of growth beyond 
ihe needs of the plant for the period.” 

A study of the effect of various fertilizers on the fat content of the seed pro- 
duced in these experiments showed that the season affected notably the weight 
of the seed and the fat content ; a similar effect is noted in the total weights of 
dry matter produced. The fertilizer seems, however, to affect the relative fat 
content. Assuming the product from the standard fertilizer to be ‘ normal,’ it 
appears that lack of phosphorus diminishes notably the storage of fat and of 
potassium and nitrogen to some but a lesser degree.” 

The field pea as a forage crop, H. N. Yikaul (£7. B. Dept Agr., Farmers’ But 
€90 (19U)p pp, 23, figs. IS ). — ^This publication describes several varieties of 
field peas, discusses methods of cultivation and harvest, and notes their value 
as a forage crop, alone and in mixture with cereals, as grain, hay, silage, and 
green manure and cover crops, and in rotations. Brief notes are given on 
diseases and insect enemies. 

Factors influencing the protein content of soy beans, J. G. Lipmaw, A. W. 
Blaib, H, O. McLean, and L, K. Wilkins {New Jersey Bias. Bpt pp. 
240-'24S )- — ^To study the fnfiuence of the thickness of planting on the protein 
content of soy beans, 2, 5, 8, 12, and 20 plants were grown per pot in pots of 
sand and of soil* ** In both cases the yield of dry matter increased with the in- 
crease in planting, and the increase is much more rapid with sand than with 
soil. The average yield for the 3 pots with 2 plants in soil is 43.85 gm. and for 
20 plants is 65.8 gm. The average yield for the 3 pots with 2 plants in sand is 
4,83 gm. and for 20 plants it is 33.67 gm. With soil the percentage of nitrogen 
in all cases is above 3 per cent, the average being close to 3.5, with a sU^t . 
tendency to a higher percentage with the thinner plantings* With sand . 
plantings from 8 to 20 give slightly higher percentages than those 
Here the lowest yield and lowest , average percentage of nitrogen, is t 
l^ants' per pot” ■ , ' * ' 

In studying the influence of the date of harvest, plants were grown in pots 
of soil and harvested 6, 8, 10, 12, 15, and IS weeks from the date of planting* 

** From these results it is quite evident that if the beans are to be harvested as 
forage, harvesting from the end of the tenth to the fifteenth week will result in 
giving the maximum protein content. Earlier than the tenth week they have not 
sufiicieatly matured to give the maximum percentage of nitrogen, and after the 
fifteenth week the loss of the leaves may result in a lower percentage since the 
leaves are richer in nitrogen than the stems.” 

In studying the effect of different fertilizers, pots of soil fertilized with 
nitrate of soda, calcium carbonate, acid phosphate, and calcium sulphate were 
planted to soy b^ns. The plants were harvested at maturity. Analysis showed 
the percentage of nitrogen to be fairly constant and in no case to fall below 3 
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per cent. The ixiasimnm from a single pot is 3.45 where 4 gm. nitrate of soda 
was applied; the maximum average, 3.348, occurs where 10 gm. calcium car- 
bonate was used, and the average with 25 gm. is only slightly less. The lowest 
average, 3.126, is found with 4 gm. calcium sulphate. These pots, however, 
gave the highest jlelcl of dry matter, thus placing the yield of total nitrogen in 
second place, the highest occurring with 4 gm. nitrate of soda. It is of es- 
pecial interest to note that the limestone gives higher percentages of nitrogen, 
on an average, than the nitrate of soda, thus emphasizing the value of an 
abundant supply of limestone in the accumulation of atmospheric nitrogen, and 
also making it clear that it is not necessary to add nitrogenous fertilizers in the 
growing of soy beans, provided the soil is well supplied with lime.’’ 

Analysis of 11 varieties of soy beans harvested at about the same stage of 
maturity as forage shows that “ there is a rather wide variation in the per- 
. centage of nitrogen in the different varieties. The Slediiim Yellow, Ebony, and- 
" Guelph show above 3.25 per cent of nitrogen ; the Edna and Manhattan show 
an average of more than 3 per cent. The Ohio 9035 and Swan show an average 
of more than 2,75 per cent, the Claude and Wilson more than 2.5 per cent, and 
the Tarheel shows an average of more than 2.25 per cent It should be ob- 
served that in most cases the percentage of nitrogen in a ixartieular variety 
runs auite constant. It is of interest to note that the Tarheel, which gives the 
highest yield of dry matter, shows the, lowest percentage of nitrogen. Since this 
variety does not mature well in this latitude it would not be w^ell adapted for 
growth if seed were desired. If, however, it w^ere to be used as a forage or , 
, green manure crop, its rank growth would probably result in adding to the 
soil more nitrogen than would be added by some of the smaller varieties. Cer- 
tainly this was true in this case, for there was recovered in the crop 3.01 gm. 
[per pot] as against 2.56 gm. for the Swan, which was the next highest. The 
[Hollybrook], with a recovery of 2.45 gm., stands thii-d. The Ebony and Man- 
hattan both produced small plants, and have this much against them if one Is 
considering the enrichment of the soil. The Tarheel, Swan, Hollybrook, and 
Ohio 9035 all show a recovery of nitrogen in the crop of above 2 gm.’* 

Tobacco investigations, E. K. Hibshman {Fenmylvania Sia, JRpt, 1^1% pp. 
plB, 15, ftps, 5 ). — In this report are given notes and data secured in 
the selection aiid breeding of Pennsylvania Broadleaf tobacco during 1909, 1910, 
and 1911 in an effort to improve and piirify the type that was being planted in 
Lancaster Oounty. Data show the number, length, and width Of leav^, the 
number and size of suckers, and the yield of leaf per plant. 

Experiments in high and jow topping and normal (28 by 42 in.) and close 
(28 by 36 in.) planting of tobacco showed in 191() and 1911 that ** with the same 
planting distances high topping produces more weight per acre than low topping. 

, Furthermore, they also indicate that close planting when accompanied by high 
topping produces more weight than normal planting with high topping. It was 
observed that the leaf on the closely planted and high topped plats was not as 
heavy in body nor as uniform in color as that from the normal planted plats 
topped high. It was also far more diflSeult to ^cker the closely planted plats 
without breakihg leaves. The high topped plats were of course slow, to ripen; 

' and apparently the closely planted and low topped plats ripened later than those 
^ normally planted and low topped. 

“ It is not safe to conclude, however, from these experiments that tobacco 
should, always be topped high. The best height of topping depends upon a num- 
ber of factors. The grower must ffr^ take into consideration the niimb|^r ^ 

' leaves a plant. would naturally develop If allowed to go, to He 
' . .consider 'the 'time bf , the, season wlien' 'the plant ' is ready to ' be 
: lastly, 'be , can- top If It 'temust top low in' or4^ 
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ripen before frost. The, amount of available plant food in tbe soil and the condi- 
tions of the weather mast also be considered. It is therefore impossible to set 
any fixed rule for height of topping tobacco, and the grower must depend upon 
his own judgment 

“We can, however, safely draw these conclusions from these experiments: 
Under favorable conditions of soil fertility, weather, and time for topping, and 
with a reasonably good strain of tobacco, it is advisable to top high when the 
question of weight per acre is the chief controlling factor. We must, however, 
bear in mind that by increasing the number of leaves on a plant we decrease the 
amount of sunshine that can reach the lower leaves, which means that we shall 
obtain a leaf thinner in body and also that we shall decrease the relative "size 
of the leaves. Also, by closer planting, we may increase the weight, hut we 
produce a leaf slightly thinner in body and not so uniform in color. By closer 
planting we also increase the difficulty of cultivation and suckering. The fore- 
going remarks are based, it is to be remembered, upon experiments with plants 
of exceptionally erect habit at the time of topping.” 

Notes from a reconnoissance survey on the tobacco industry in Clinton County 
are also given. 

Tobacco experiments, W. Fseas, E. K. Hibshman, 0. Olson, and H. R. 
Kkaybill iPmnsylvani4jt> Bta, Rpt 1913, pp. 171-300, pis. $7 ). — ^This reports 
tobacco experiments conducted by the station in cooperation with the Lancaster 
and Clinton counties* tobacco growers’ societies and the U. S, Department of 
Agriculture, and continuing work noted above. 

These experiments include work to determine the yield values of selected 
filler strains of Broadieaf tobacco, yield of difierent filler varieties, yield and 
quality of binder and wrapper tobacco varieties, influence of diffierent conditions 
of topping and planting upon filler tobacco yields, influence of topping tobacco 
plants upon their later development, influence of suckering upon the development 
of the tobacco plant, Influence of additions of mineral fertilizers to barnyard 
manure upon the yield of filler tobacco, and studies to determine the effect of 
steam sterilization of tobacco seed beds. Data show score card values of varie- 
ties of filler tobacco. 

Data from the Lancaster County tests show that low topping resulted in a 
lower yield, and that with high topping there was little difference between 
normal (28 by 42 in.) and close (28 by 36 in.) plantings. 

Data from a study of the influence of the time of topping upon the distance 
between the leaves on the stalk “ indicate that the total length of stem continues 
to increase in the untopped plant, at least until the middle leaves are ripe. The 
distribution of this growth among the internodes is not determined by these 
measurements, but the total rate decreases rapidly. Topping does not instantly 
arrest the stem elongation but greatly decreases Its rate. Most plants show no 
growth in the stem length after being topped when the first flower is half devel- 
oped, There is aMistinct increase in the leaf interval between the time of ap- 
pearance of the first bud Snd that when the first flower is just in bloom. This 
increase from Au^st 19 to 26 amounted, in the plants and growth indications 
here observed, to an average of 0.13 of an inch between adjacent leaves. This 
increase may have affected the upper internodes alone. The practical importance 
of the difference may be judged from the average internode lengths at the dates 
mentioned (14 internodes being here concerned), namely, August 19, 1.16 in.; 
August, 29, 1.59.” 

The usual method of suckering showed a plat yield of 1,785 lbs. of stripped 
leaf as against 1,230 lbs. from a plat not suckered. An increase in yield of 129 
lbs* of cured leaf |>er acre is noted as the result of the addition of 10 tons of 
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well rotted horse manure to 900 lbs. of 14 per cent dissolved phosphate rock and 
200 lbs. of sulphate of potash, 

“Parallel beds, covered respectively with glass and muslin, were otherwise 
treated alike. Under glass, the seed germinated one day the earlier, bxit after 
six weeks the muslin covered plants were slightly the larger.” 

A test of varieties of wheat, 0. F. Noni. (Penmvlvanm Sta, Bpt 1918, pp, 
47-5*5). — ^This article is essentially the same as Bulletin 125 already noted 
(B. S. B., 30, p. 342). 

Beport of seed examination, C. F. Koix (Pennsylvania Sta, PtpL 1912, pp, 
49-^6 ), — ^Tiiis report deals with the analyses and germination tests made from 
January, 1909, to June 1, 1912, particularly with red clover, aisike clover, 
timothy, and alfalfa seed. The average purity and germination percentages for 
the four years are given as 97.1 and 89.7, respectively, for red clover, 95 and 
86.6 for aisike clover, 9S.3 and 92.5 for timothy, and 95.2 and 87.9 for alfalfa. 

State seed inspection and weed control, 1914, A. L. Stone (Wisconsin Sta, 
Bui, 254 (1915), pp, 8-89, figs, 28), — ^This bulletin discusses the method of weed 
control as carried out in 'Wisconsin and notes the great benefit derived from its 
enforcement Besults of analyses of 376 samples of seed are given, with descrip- 
tions and illustrations of 25 kinds of weed seeds. A synopsis of the state seed 
law is included. 

HOETICraTUEE. 


fBeport of horticultural investigations], M. A. Biake and 0. H. Connobs 
(’New Jersey Bias, Bpt. 1914, PP- 40-^5, Sl-84, pis, 14 )- — ^The work was con- 
tinued along much the same lines as reported for 1913 (E. S. B., 32, p. 534). 
An article by 0. H, Oonnors discusses some abnormal forms of plant growth, 
including phyllody of the corolla in the dahlia, Lueretia dewberry, and the 
spotted calla; double flowers in the tomato; petalody of the sepal in roses; the 
rate of growth of roses as indicated in the form of the leaves ; malformed rose- 
buds; and malformation of buds due to cyanid fumigation. 

In June, 1909, an experiment with My Maryland roses was undertaken to 
study the effect of different amounts of potash upon roses. The soil used was a 
normally prepared greenhouse soil and each plat contained 15 sq. ft. of bench 
surface and was set with 15 plants. The diflerent potash treatments were as 
iollaws: No potash, 1 gm. of high-grade sulphate of potash weekly, 2 gm. weekly, 
^lUd 5 gm. weekly. Bach plat also received 272 gm. ground limestone, 204 gm. 
acid phosphate, 54 gm. bone meal, and 50 gm. of dried blood mixed with the soil 
before the plants were benched. Concentrated tankage at the rate of 27 gm. 
per month was applied to each plat after the plants were established. Thirteen 
crops of roses were cut from these plats from June, 1909, to November, 1912, 
The plat receiving 2 gm, of potash weekly produced during this time 47 more 
flowers than the plat receiving 5 gm. of potash weekly. Taking the grades of 
flowers into consideration, the 5-gm. plat did as well as the 2-gm, plat. There 
was very little difference between the check plat and the 1-gm. plat, the latter 
excelling the cheek plat by 11 flowers in the fancy grade. The results as a whole 
apparently indicate that for the first two years a good red shale loam with ^ 
l)er cent of composted cow manure contains sufficient potash to supply the needs 
of My Maryland roses. The experiment also indicates that relatively large 
amounts of potash in the form of high-grade sulphate may be appli^ to ro^ 
without any danger of injui^ in the presence of sufficient quantity of llm4 
Jjarge quantities of potash did not appear to inerea^ the color or the g^erid’ 


quality of '^e, flowers.' To make certain, that snffictot amounts ot 
present in^ soils for more than o^^s^son for forcing ros^;|| 
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that florists might apply 3 lbs. of high-grade sulphate of potash to 600 sq. ft 
of soil, 4 in. deep, the soil being composed of a good loam composted with 20 
per cent of cow manure. 

In a soil study conducted with My Maryland roses, red shale or Penn loam 
soil was collected in the form of sod in the fall of 1908 and allowed to decom- 
pose, In the following spring portions of the soil were mixed with 10, 20, and 
30 per cent of sand, respectively. Hoses were grown in the different soil mix- 
tures, similar fex'tillzer treatment being given to each bench plat. The experi- 
ment which was conducted for a period of more than three years shows that 
My Maryland rose apparently succeeds equally as ’well upon a soil containing a 
large proportion of sand as upon a heavy clay loam. It is possible to maintain 
rose plants in a vigorous and profitable condition upon the same soil for at 
least three seasons without resorting to the use of animal manures. The heavy 
or stiff soils appear to suffer first from lack of organic matter. The inference 
is drawn that the addition of sufficient organic matter to maintain the water- 
holding capacity of the soil may be of more importance than the heaviness or 
lightness of the soil. 

Notes are given on the general condition of the fruit crop in the State in 
1914, together with some observations upon variations in form and length of 
apple stems between varieties and within the same variety. A report based on 
inquiries sent to fruit growers is also given showing the relative commercial 
merits of the various varieties of fruits grown in the State, 

Attention is called to the injury to rapidly growing peach trees caused by 
poultry through breaking down the tips of the branches. The e:^erience of the 
college farm indicates that where peaches are grown in connection with poultry, 
some means must be taken to prevent the poultry from roosting in the trees. 

Viability tests of peach pollen similar to those made by 0. Miller in the pre- 
vious year (E. S. E,, 32, p. 534) were conducted by H. F. Huber. A number of 
solutions were tested as culture media. As a result of this test a solution con- 
taining 15 per cent saccharose and 1.5 per cent gelatin proved to be the best and 
was selected for the investigation. When this solution was acidulated with a 
few drops of pollen germination was much less than when a nonaciclulated 

solution w’as used. Data secured from the germination test indicate a variation 
in viability of peach pollen from different blossoms from the same tree. The 
results indicate a variation in pollen viability between large and small fiower 
buds on the same tree. At the same time small buds growing on quite vigorous 
twigs germinated better than normal-sized buds growing on weak twigs. The 
work as a whole has shown that pollen of good vitality can be obtained from 
peach buds forced into bloom a month or two in advance of the normal season 
of bloom, : 

A statement Is given relative to the general condition of the Vineland exp^** 
mental peach orchards, including a discussion of the occurrence of peach leaf curl, 
together with observations on the nature of June drop of peaches. An account, 
inciuding cqst data and results, is given of cooperative peach shipments from 
the Vineland district to Boston during the season of 1014. 

Comparative data are ^ven showing the blooming dates of tree fruits at the 
college farm for the years 1912, 1913, and 1914, together with blooming dates of 
ornamental trees and shrubs in 1914, and meteorological data for the year ended 
October 31, 1914. 

[Beport of heredity investigations!, B. D. HALsmn 3 Et An. (Neto 
Btm. Upt 19X4, PP- ^05-5^17, pU, 0). — Inheritance studies of various crosses of 
sweet, pop, and fiint varieties of corn and of peppers (E. S. E,, 32, p. 536) were 
cohtiaued in 1914, : . 
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Records are given of character transmission in a number of F:l plats of 
corn. One block of a cross between Gold Nugget and Black Mexican, represent- 
ing a flinty-sugary corn, was grown with reciprocals in alternate rows. Notes 
taken during the season showed no differences in size and vigor of plants, 
time of blooming, etc., between the direct and reciprocal crosses. 

With the view of starting a study relative to the possible effect upon future 
plants of limiting the number of grains on seed ears, a supply of seed corn was 
secured from ears on which the development of most of the grains had been 
prevented by covering up the silk tips with paper bags after they had been 
exposed for only one day, the bags remaining on the ears until the silk became 
dry. A viability test was made of corns of various textures and their crosses. 
The average percentages of viability for the different corns were as follows; 
Dents, 88.9 ; pops, 88.4 ; waxy, 85.5 ; floury, 84.1 ; flinty, 81.1 ; and sugary, T0.3. 
The viability test was conducted with 25,600 grains divided equally between 
the starchy and sugary types and from the same set of ears bearing the crossed 
grains in their second generation. The percentage of viability for the starchy 
grains was 92.6 as compared with 78.3 for the sugary grains. The results indi- 
cate that sweet corn is a comparatively weak type. Tests in sprouting the seed 
under unfavorable conditions show that the starchy grains are much mox'e 
superior to the sugary grains than the above noted results. Observations on 
the further growth of the seedlings show that the primary feebleness affects the 
whole life of the plant to some extent. There was a much greater variability in 
length of the mesocotyl among seedlings of sugary grains than among those 
of starchy grains. This variability is greatest when the grains are placed 1 
in. below the surface of the soil and least when planted 3 in, deep. 

A large number of varieties and crosses of corn were tested as to the removal 
of a portion of the endosperm before planting. The starchy grains did not show 
any marked reduction in viability, whereas viability among the sweet grains 
was considerably reduced. The time required to bring the tips of the corn 
plants to the surface of the soil was not materially changed by mutilating the 
seed. 


Brelminary notes are given on popability in corn. Tests with variously out 
ahd filed grains show that any interference with the corneous enveloi)e produces 
a weak place and prevents the full explosion caused by the heat. The degree of 
, rlpen^s of the grains was also found to Influence their explosiveness. Where 
three ears were taken from the same stalk the oldest ear gave the high^t and 
the youngest ear the lowest of fully popped grains. The largest degree of 
popability is likewise associated with the heaviest grains and greatest volume 
and specific gravity. A test for the influences of the shape of grain upon popa- 
bility was made in connection with size and dentedness. The data secured show 
that the shape, whether round, flat, or dented, determines the popability in the 
cross much more than size. It is further noted that the factor for general shape 
and that for tip shape when all the grains are considered are of the same deter- 
mining power. 

In the work with peppers special prominence was given to the Golden Queen- 
Bed Cluster cross in its second generation. This cross, is discussed with refer- 
ence to the occurrence of standard and dwarf plants, single and fascicled foliage, 
large and small leaves, color of the fruit, size and shape of the fruit, posittmi 
of the fruit on the plant, flavor of the fruit, thickn^ of the fruit wall, 

of the fruit, size of the seeds, and proiiflcn^ of the plants, Beebr^ 
SOT given of a number of Fs pepper crosses. Among general 
eross^ it wae foimd that with some of these cro»s the J 
' is contihuoA^, while ’with othersit appoai^vdisecmtlbaoW 
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was found to be associated witli fascicled leaves. The color of the fruit whether 
red or orange, the position of the fruit, and the attachment of the fruit 
whether deciduous or persistent seemed to conform to the Mendelian rule, red, 
pendent, and deciduous being dominant to orange, upright, and persistent, 
respectively. 

Inheritance studies in garden plants, B. J. Owen (New Jersey Stas. Rpt. 
iBUi 2 >p. SS5~SS8 )^ — ^In continuation of previous woi’k (E, S. R., 32, p. 538), 
character transmission in some Scarlet Runner bean hybrids is discussed. 
G-rowth data are given for the different varieties and crosses of eggplants grown 
during the season, together wfth data on limitation studies with beans and egg- 
plants and a brief note on the work of breeding ornamental Hibiscus. 

Limitation studies with beans and eggplants continue to show that limiting 
the yield of a plant to one fruit greatly increases the size of the plant and to a 
lesser extent the size of the fruit. The root system is also affected in a similar 
manner. 

Report On strain tests of cabbage, C. E. Myers (Pemisylmnia Sta. Rpt X912t 
pp. 5S2-7T2, pis. 73). — ^This comprises a full report on the strain tests of cab- 
bage conducted by the station during the period 1909 to 1911, and sixmmarized in 
Bulletin 119 of the station (E. S. R., 28, p. 539). 

Strain test of tomatoes. — Historical sketch of the tomato, 0. E, Myers 
(Feumylm^iia Sta. Rpt 1913, pp. pis. 13),-— A detailed account of the 

strain tests of tomatoes which were previously summarized (E. S. R., 31, p, 236). 

Heredity and coirelation of structures in tomatoes, B. H. A. Groth (Neio 
Jersey Stas. Rpt 1914, pp. SSO, $31 ). — ^In continuation of studies of heredity 
and correlation to tomatoes (E. S. R-, 32, p. 537), the author reports on the 
Ea generation of crosses between different shaped types in which all seeds were 
from selfed flowers. It was found that 66 per cent of the selections bred true 
to shape, while in the previous year, when selection had been made for fruit 
length, only about 5 per cent bred true. This is believed to indicate that the 
three fruit shapes, pear, fig, and plum, are only different expressions of one 
shape factor influenced by different combinations of size factors. 

Notes are also given on crosses made between the prairie berry and both red 
and green fruited varieties of SoJanum nigrum (E. S. R., 32, p. 538) in which, 
out of about 2,500 plants, none exhibited the size of fruit and number of locules 
possessed by the prairie berry. 

Orchard experiments, 1914, G, W. Martin (New Jersey Stas. Rpt. 1914, PP> 
439-499 )- — ^Experiments wdth the use of finely divided sulphur as a spray 
treatment for apples and peaches (E. S. R., 32, p. 550) were continued during 
1914. 

In the work with peaches, which was conducted at Tineland, a test 
made between sulphur dust, sulphur paste, self-boiled lime-sulphttr and arsenate 
of lead, atomic sulphur, and arsenate of lead alone. All of the trees were sprayed 
with standard lime-sulphur at dormant strength on March 27 before the buds 
were open. The other treatments were given on Hay 6, May 21, and June 11, 
and in some, eases July 1. Bata secured on this work show that almost perfect 
control of scab was secured by the use of the sulphur dust and paste applica- 
tions, At the same time the control of scab by the self-boiled lime-sulphur was 
adeqiuate from a commercial standpoint and the damage done to the foliage 
of the trees was considerably less than with the dust and paste preparations. 
The greatest damage was on the trees treated with the paste. By the first of 
July the condition of the trees was serious, many of the leaves had fallen and 
the Injured leaves continued to fall dnring the months of July and August 
F^ches from these trees ripened earlier than those on the uninjured trees and 
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were of markedly inferior CLiiality. Slightly less damage “was done to the trees 
treated with the dust The trees treated with atomic sulphur were damaged 
to a considerably less extent. Carman was the most seriously injured variety, 
Greensboro, Waddell, Beeves Favorite, and Mountain Bose being successively 
less injured in the order named. 

The apple experiments were conducted in a young and vigorous orchard of 
7-year-old trees which had received excellent care. The insects which were In- 
jurious were the curculio, the codling moth, and the apple aphis. The aiAis 
was controlled by a separate spraying of blackleaf 40, while the damage done 
by the codling moth was insignificant. The only fungus disease of importance 
was the scab. This was most serious on the Eome Beauty, where it attacked 
both the leaves and fruit. The entire orchard received a thorough spraying 
with scalecide and five summer sprays were given, the first at the cluster-cup 
stage and the last eight weeks after blossoming. The materials compared in- 
cluded powdered arsenate of lead in solution, Pyrox, commercial lime-sulphiir 
with powdered arsenate of lead, and finely divided sulphur containing 10 per 
cent arsenate of lead applied both in suspension and as a dust. The arsenate 
of lead used alone did not spread satisfactorily and failed to protect the fruit 
from curculio injury. Scab infection was not epidemic in the untreated plat, 
but the apples were seriously enough injured to present a decidedly unsatis- 
factory appearance. None of the treatments gave a complete control of scab. 
Those treated with Pyrox were good except for a certain amount of copper 
injury, while apples treated with the sulphtir solution were small and poorly 
colored. Apples treated with lime-sulphur and with the sulphur, dust were alike 
noticeable for their superior finish and general excellent appearance. 

The results as a whole seem to indicate that the sulphur dust treatment may 
be fairly comparable to the ordinary wet treatments so far as results are con- 
cerned under ordinary farm conditions. The chief advantage claimed for the use 
of sulphur dust is its rapidity of application. In view of the greater cost of 
material used and the necessity for maintaining a wet spraying apparatus in 
addition to the dusting machinery for applying the dormant spray and for pro- 
tection against the aphis when it occur-s, station is not prepared as yet to 
recommend the use of sulphur dust to New Jersey farmers. 

Some preliminary experiments were started with pears for the purpose of 
comparing the values of various standard sprays in maintaining the vigor , of 
the foliage and increasing the quality of the fruit. A general survey was also 
made of the diseases prevalent in the State and to what extent each demands 
-treatment. The spraying materials used included Bordeaux, lime-sulphur, and 
Pyrox, with substitutions of atomic sulphur for lime-sulphur and Pyrox in the 
later sprayings on some of the plats. The cheek plat was sprayed with arsenate 
of lead. Arsenate of lead was added to all of the earlier sprays, except Pyrox, 
for the control of codling moth, and hlacMeaf 40 to all of the later sprays for the 
control of psylla. No previous winter treatment for psylia was given, and its 
control was not successful. 

The three most serious troubles in the orchard were the brown blotch, black 
fruit and leaf spot, and copper injury. All of the plats on which good control of 
broTO blotch was secured were sprayed four times with either Bordeaux or 
Pyrox^ the treatments being continued to the end of July or the first part of 
August This disease was not controlled in plats receiving late sprayings with 
linie-sulphur and atomic sulphur. Copper injury was severe on all the Bordeaux 
plats, relatively; slight on one plat sprayed with Pyrox, and absent fi'om Pe., 
other plat Fruit russeting was noticeable on the lime^sulphur plal^ 
ti?^ ,;sUght on th^ others. ^ ; '/ ,,, „ < ’ 
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The results as a whole tend to show that while Bordeaux mixture when 
properly applied will control both brown blotch and the blach spot, its tendency 
to injure the fruit makes it desirable to weaken the mixture very much for the 
earlier application or to substitute lime-sulphur for these sprayings. Cooperative 
experiments with lime-sulphur, Pyrox, and Bordeaux conducted in a number of 
orchards showed the lime-sulphur solution to be the most satisfactory of the 
three. 

FertiHzatiou and cultural methods in apple orchards, J. P. Stewabt { Fmvh * 
sylmnm Bta, Ept. 1912, pp. 497-S6S ). — In continuation of previous reports 
(B. S. E., 2S, p. 143) this paper presents the results of the station orchard ex- 
periments in various parts of Pennsylvania up to the close of the fifth year. 
The more practical results and deductions from these experiments have appeared 
in subsequent bulletins of the station (B. S. B., 29, p. 437 ; 31, p. 45). 

The influence of cultural methods and cover crops, alone and with fertili- 
zation, upon the yield, grovsrth, and commercial quality of apples, J. P. 
Stewabt (Femsylmnia Sta. Ept 1913, pp. ^9-^52, pis, 7). — ^A. progress report 
OB the station’s long-continued cultural and fertilizer experiments with apples 
{B. S. E., 28, p. 143; 29, p. 437). The results here given and discussed are de- 
rived from nine experiments, located in different parts of the State, on seven 
different types of soil. Four of the experiments were started in 1907, and the 
remainder In 1908. 

Summarizing the results secured in the youngest orchards, it appears that the 
untilled and mulched apple trees have uniformly made a better growth during 
the first five years than any of the trees receiving the usual orchard tillage and 
cover crops. As compared with clean tillage alone, followed by weeds or 
other natural growth, the addition of cover crops has not yet resulted in any 
material gain, and in certain cases they have appeared to cheek the growth of 
the trees somewhat. The addition of vegetables or other tilled intercrops, when 
accompanied by proper fertilization, has not materially reduced the growth of 
the trees as compared with the other tillage methods. As measured by their 
effects on tree growth, hairy vetch and crimson clover have thus far proved best 
of all leguminous plants, and millet, rape, and buckwheat have been the best 
among the nonlegumes. The influence of cover crops on moisture supply in 
both fall and spring often seems to he more important than their relation to 
humus and plant food. Alfalfa for five years has proved very effective as a 
mulch px'oducer and as a permanent orchard cover when its growth is prevented 
from competing directly with the tree roots. In general, moisture conservation 
appears to be more important to young trees than application of plant food* 

in the, orchards of early bearing age the results of the experiments are 
what less clear and less uniform. The treatment involving the sod alon^i*##-' 
ever, has resulted uniformly In the least growtb and the most highly 
fruit of any of the treatments. Thus sod has usually exerted some stimulating 
influence on the yield. The high color in fruit is attributed to the hasteniHg of 
maturity in sod. The stimulating effect on yields is believed to be due primarily 
to mild injury from the sod. The addition of a good mulch to the sod treatment, 
has increased the average yields by about 20 to 35 bu. per acre annually in the 
younger orchards. The addition of fertilization, with manure especially, has 
generally resulted in smaller increases on the mulched areas than on the other 
treatments. Tillage alone and also tillage and leguminous cover crops have 
usually been surpassed by the mulch treatment, though in one experiment they 
have excelled in most respects. The addition of cover crops has not yet shown 
any material gain over plain tillage followed by weeds or other natural growth. 

Bsperimeats in the more mature orchards have shown the tillage and cov^r- 
crop treatment td be better than the other cultural methods with reference to 
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yield, growth, and average size of frait. The chief deficiency of the tillage and 
cover-crop treatment has been in the fruit color. Assuming that the relative 
commercial quality of fruit is determined chiefly by its average size and color, 
it appears that the mulched fruit generally ranks highest in this character, with 
that grown on cover-crop plats usually following closely. Where fertilization 
has been added to both the tillage and cover-crop treatment and the sod-mulch 
treatment, the fertilizer-sod-mulch treatment has given the best yield and most 
normal growth, the excessive growth occurring on the fertilized and tilled trees 
being considered undesirable. In one set of experiments the yields on mulched 
and fertilized trees have been much steadier than those under any other treat- 
ment, the off year having been practically eliminated during a period of fivO 
years. The chief dilference in treatment between the mulched and fertilized 
trees and those receiving tillage, cover crops, and fertilization seems to consist 
in the fact that the roots are regularly and materially disturbed in the latter 
case and not in the former. Hence the author suggests the general advisability 
of shallower tillage over tree roots, with the possible displacement of the plow 
entirely wherever conditions wilhpermit. In these experiments fertilization has 
often proved more efficient on untilled trees than on those receiving tillage. In 
some cases, however, the applications are evidently utilized better when accom- 
panied by some cultivation. In the majority of cases in these experiments the 
addition of fertilization has largely neutralized the differences betw^een the re- 
sults of various treatments, indicating that proper fertilization is often more 
important than the cultural method. 

* Supplement to Bulletin 121, J. P. Stewaet Bft* 

pp, 420^429).— TidB supplement gives the detailed results ^obtained up to the 
close of 1912 from the station apple fertilizer experiments in orchards that are 
now in bearing. These results were previously summarized in Bulletin 121 of 
the station (H. S. B., 29, p. 437). The present data are given primarily as a 
matter of record. 

Apple market investigations, 1914 j-15, C. W. Hqokaw and M. M. Stewabt 
iU. B. Dept, Agr, But SOB (191S), pp, pis. 13).— This huletin presents the 
results of studies concerning certain phases of apple marketing and distribution 
which were conducted during the season of 1914-15. 

The subject matter treats of the following phases : Oonditlons preceding the 
movement of the crop; effect of the war upon export prospects; effect of the 
war upon the home markets ; conditions in the Kew York State orchard district ; 
tracing distribution ; retail methods and costs ; market preferences for varieties ; 
grades— boxed, barreled, bulk; the effect of inferior apples uim the market; 
shipments under ventilation and refrigeration; gi-ade and package laws; eoM 
storage holdings and movement; Pacific Northwest apples via the Panama 
Canal ; and markets in the United Kingdom, Europe, and South America. 

Charts showing the total receipts of apples in St. Paul and New York City 
^ during selected periods, together with charts showing total receipts and whole- 
sale prices of certain varieties in New York City during the 1909^10 season are 
appended. 

Studies conducted in the markets during the fall of 1914 Indicated the need 
more strict grading and careful handling, the elimination of culls from the 
f r^h-fruit markets, more intelligent distribution, and the effective operation of 
cooperative associations. 

Peaohes for Pennsylvania, J. F* Stewabt (Pmmgtv0nk$ Btp.. Bpt 0- 
This paper has previously been noted from another source fit 
28, p;742>. i' 

^ Beach .supply and disti^lbntioh in' 1014,' WV'A. ’ SniitMA®?,. 
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bulletin presents the results of a survey of the supply and distribution of peaches 
in the United States during the 1914 season. Reports were received from 993 
shipping points at which peaches originate in car lots. Diagrams and a map 
are given showing the comparative shipping seasons of the different States and 
the comparative volume of shipments from the leading areas, together with 
tabular data showing actual shipments for 1914, where known, and estimates 
based on the 1913 shipments in other cases for the individual shipping statioiis. 

The effect of lime on the strawberry, W. J. Weight {Penmylmnia Bta. Bpt, 
pp. "773-790^ pis. 17 ). — ^Xhe introductory considerations in this paper call 
attention to the lime requirements of widely differing economic plants and briefly 
notes the experience of a number of practical growers in the use of lime for 
strawberries. An account is then given of five separate experiments conducted to 
determine the effect of lime on the growth and fruiting of the strawberry. One 
of these experiments was conducted under field conditions ; the others were pot^ 
experiments conducted under control conditions. 

The experiments as conducted for one season show that the addition of lime " 
retards the blossoming and fruiting period from three to six days. The total 
number of fruits picked from the unlimed plats was greater than from the limed 
plats and the total weight was slightly greater but the average weight per fimit 
was less. The plant growth was greater in every case on the unlimed plats. 
The caustic effect of hydrated lime was very severe on the roots of strawberries. 
The effect of carbonate of lime was less severe but it made the roots dark col- 
ored and brittle. Plants treated with carbonate of lime at the rate of 4,000 and 
8,000 lbs. per acre were checked in growth but were not killed. The application 
of carbonate of magnesium at the rate of 3,150 lbs. per acre, equivalent to 2,100 
lbs. of OaO, proved fatal to the plants. Strawberries grew well in a soil too acid 
for clover. The addition of lime to such a soil lessened the growth of straw- 
berries while it made possible the growth of clover. The addition of lime 
deemed especially detrimental to the formation of runners and young plants. 

Experiments with, fertilizers on cranberries, J. H. VooRnuES (Weio Jersep 
Bias, Ept 191/fi pp. 247-251 ), — ^The cooperative fertilizer experiments on cran- 
berries outlined in the previous report (B. S. R., 32, p. 541) were continued. 

Data are given showing yield and size tests of berries from the various plats 
for 1913 and 1914, Compiling the results from all the plats to which three 
elements of plant food were given, there was an average increase in yield of 29 
per cent in 1913 and 23 per cent in 1914 and an average increase in size of berries 
of 10 per cent in 1913 and 15 per cent in 1014. Plats which received only nitro- 
gen gave an increase in yield of 6 per cent and in size of 5 per cent in 1913, and an 
average decrease in yield of 7 per cent with an increase in size of 3 per cent in 
1914, thus indicating that nitrogen applied alone at the rate of 40 lbs. per acre 
is excessive and tends to cause runners to grow at the expense of fruit bud 
formation and fruit development. Plats receiving phosphoric acid in different 
forms gave an average increase in yield of 9 per cent and an increase in size of 
5 per cent in 1913, and an increase in yield of IS per cent with no increase in 
size in 1914. The potash plats showed an increase in yield of 15 per cent and in . 
size of 12 per cent in 1913, and an increase in yield of 8 per cent and in size of 
5 per cent in 1914. With reference to sources and form of the materials, the ob- 
s^iwations on growth indicate that nitrate of soda, acid phosphate, and muriate of 
potash liave given the best results. 

Preliminary tests w’^ere started to determine the adaptation of cranberries to 
soils having varying amounts of acidity. This test also includes the use of 
finely powdered copper sulphate, manganese sulphate, sulphur*, and ground lime- 
stone in varying quantities. 
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A note is giyen on experiments with fertilizers on newly set bogs. In this work 
there was some evidence of fertilizer injury which, it is believed, was caused by 
lack of proper drainage and irrigation. 

The cultivation of peppermint and spearmint, W. Van Fieet (T. 8. Dept 
Farmers^ BtiL 694 (iOlo), pp. 12 ), — ^This describes the popperinint and 
spearmint industry in the United States with reference to the extent of the In- 
dustry, plants grown for the production of peppermint and speai’mint, cultural 
requirements, fertilizers, diseases and pests, yield, cost, and prices. 

According to the best obtainable estimates the total area of mint in 1914 in 
the principal States of production, namely, Michigan, Indiana, and Kew York, 
appears to he a little less than 25,000 acres, of which nearly 5,000 acres were 
spearmint. Almost one-half of this acreage was new plantings, the remainder 
being in fields two or more years old. It 1^ concluded that mint culture on 
suitable soils gives a fair average return, but that the industry is especially sub- 
ject to fluctuations In prices and likely to suffer from overproduction if the acre- 
age is too rapidly extended. 

Pecaus: Varieties, influences of climate, soil, and stock on scion, H. P, 
Stuckey (Georgia 8ta. Btil, 116 (1015), pp, 299-328, figs, ii).— Tliis bulletin 
presents the results of studies conducted on the station grounds and in other 
sections of Georgia during the past seven s^rs. 

Bata are given showing tlie character of the tree as well as the character and 
yield of nuts for a large number of varieties set out, for the most part, in 1908, 
Summing up the evidence for varieties thus far secured the Money Maker and 
Bobson are the two leading varieties with reference to vigor and early bearing 
in the trees and quantity, quality, and early ripening in the nuts. These nuts, 
’While not so thin shelled nor quite so large as a number of others, run high in 
percentage of meat, are of good flavor, crack out well, and are very early and 
heavy yielders. 

From the behavior of the station orchard through seven years, it is calculated 
that an orchard will come into profitable bearing about the eighth or ninth year 
after transplanting, the number of trees per acre being an important factor in 
determining this point for any given orchard. Other factors being equal, the 
closer plantings yield quicker returns. In holding over samples of the various 
varieties of nuts from year to year, it has been observed that the nuts harvested 
in the fall become rancid and inedible soon after warm weather comes the follow- 
ing spring, thus indicating that as large commercial orchards come Into bearing 
special attention must be given to determining the proper temperature for the 
storage of pecans. 

Observations relative to influence of different climate and soils on similar 
varieties of nuts show that high altitudes and stiff clay soils tend to decrease the 
size of nuts. Extremely dry seasons tend to shorten the nuts in proportion to 
their thickness. Most of the varieties, however, hold in a very pronounced form 
certain of their individual characteristics regardless of changes in size. The 
constancy of the percentage of meat or kernel of each variety grown under 
, widely separated soil and climatic conditions is rather marked. 

Bata were secured from experiments conducted by H, W. Smithwick in which 
a hickory tree was top-worked with fourteen varieties of pecans. A comparison 
of nuts grown on these scions with nuts of similar varieties grown on pecan stock 
suggests that top-working pecans on hickory stock gi*eatly reduces the Size of 
the nuts. The shells of the pecans grown on this particular hickory stock were 
perceptibly thinner than the shells of similar varieties on pwan stock. The 
centage of meat .was; somewhat larger in the nuts grown on- hickory 
the same time there was a lack of uniformity ;,in' the filling of’ the 
pared with the'Uuts grown on pecan stodk, . ' \ ' 
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Tlie experience of F. B. Oninn, of Rusk, Tex., in top-working liickories with 
pecans is noted and appears to confirm the above reported observations relative 
to the tendency of hickory stock to dwarf pecan nuts. 

Information is also given relative to soils adapted to pecan culture, soil prepa- 
ration, fertilizers, planting, care and cultivation of the trees, and propagation 
by means of grafting and budding. 

rORESIEY. 

Forestry in the TTnited States at the present day, J. W. Toitmey {Intermix 
hut. Agt\ [i?ome3, Mo. Bui. Agr. Intel, and Blant Diseases, 6 {1915), No. 6, pp. 
77P-7S5). — ^A. popular account relative to progress made in national, state, and 
private forestry in this country- 

Acts of assembly relating to forests and forestry, edited by J. Kaubeus 
(I n Digest of Game, Fish, and Forestry Laws, 1915. Harrishurg, Pa.: Btate, 
1915, pp. 257^42). — ^This comprises a digest of all the acts passed by the Penn- 
sylvania Assembly through the year 1915 relating to forests and forestry. 

Planting forest trees on idle lands in ITew York {N. Y. State Col. Forestry, 
Syracuse Univ., Ser. XIII, No. 2G {1915), pp. 15, figs. d).-~-This bulletin dis- 
cusses the utilization of idle nonagricultural lands in New York, with special 
reference to the improvement and the extension of woodlands. 

!l?he northern hardwood forest; Its composition, growih, and management, 
H. Feothingham (XI. S. Dept. Agr. Bui. 585 (1915), pp. 79, pU. 15 )* — ^This 
bulletin outlines the extent, general characteristics, and economic importance, 
of the northern hardwood forests, briefly describes the silivicultural features of 
the principal species, and points out the methods of managing hardwood, stands 
which appear to be best calculated to furnish a continuous supply of the difier- 
ent woods. 

A series of volume tables for northern hardwoods for use in estimating the 
quantity of standing timber is appended. 

The trees and shrubs of the Pacific coast, F. R. S. Balfour (Jour. Roy. 
MoK't. Soc., 41 (1915), No. 1,' pp. Bl-57, pis. 15). — A. descriptive sketch of the 
flora occurring in four regions along the Pacific coast, and believed to be repre- 
sentative of differences brought about by rainfall, latitude, and altitude on the 
Pacific slope from British Columbia to Southern California. 

Trees of the Cambridge Botanic Garden, R. I. Lynch (Jour. Roy. Eort, Soc., 
41 (1915), No. 1, pp, pis. 15). — ^Descriptive notes are given of some fifty of 

the most important trees in the Cambridge Botanic Carden. 

The rubber plants of southern Italian Somaliland, G. ScAssELLAra-SFOR- 
ZOLINI (Agr. Colon, iltalyj, 9 (1915), No. 9, pp. 551-545, pis, 5, fig. 1). — In the 
fi,rst part of this paper the. author gives an account of different native rubber 
plants in Italian Somaliland, together with analyses of the latexes and mis- 
cellaneous information relative to these plants. The second part of the paper 
gives an , account of the experimental culture of Ceara rubber in this colony. 

Timber physics. — ^Treatise on timber tests and summary of results, W. H. 
Wabsen (DepL Forestry, N. S. Wales, Bui. 10 (1915), pp. 58, pis. 5, figs. 10).— 
This treatise is based on results of mechanical tests of New South Wales 
timbers which have been previously published in full (B. S. B„ 27, p. 48). The 
object of the present treatise is to show the application of the results obtained 
in the test with special reference to their use by the engineer, architect, builder, 

' and' student. . , ^ 

r Problems in kiln drying lumber, H. D* Tiemann (Lumher World Rev,, 59 
:/ (1915), No. d, pp. ttds.pap^ the author describes a number of , 

/; problems ahd dIScultles encountered in the kilp drying of 
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wood. Consideration is gi^en to shrinkage and moisture, air drying, kiln drying, 
properties of the wood which affect drying, causes of yarious e:K:ects that re- 
sult from drying, and factors to be considered in overcoming the difficulties 
in drying. 

Preservative treatment of fence posts, G. B. IMacDonalb (loica Sta. BuL 
158 {1915), pp- 85-151, figs, SB ). — ^This bulletin deals with the results of vaidous 
experiments at the station during the past 12 years on the durability of Iowa 
fence-post woods and -with methods and results of preservative treatment. 

It is considered probable that by effective creosote treatment woods such as 
white cedar, oak, etc,, commonly used for posts may be doubled in life and that 
many species at present almost valueless, such as willow, soft maple, cotton- 
wood, and elm can be made to last 25 or more years with only a small addition 
in cost for treatment. It is suggested that the native soft-wooded trees bo 
selected for treatment and the oaks, hickories, black walnuts, etc., be saved for 
" other purposes. Small posts, about 4| in. in diameter, if of sufficient strength, 
should be selected, thereby saving from 3 to 6 cts, per post on creosote. The 
posts should be thoi’ougidy peeled of the inner and outer bark and should be 
thoroughly seasoned before treatment. The hot creosote should be kept at a 
temperature not to exceed 220®‘ F., as a high temperature causes an excessive 
loss by evaporation. The tank should contain sufficient creosote to give the 
ground line of the posts a good x>enetration, as the thoroughness of treatment 
just above and below, the ground line is considered to determine the life of 
the post. The penetration of creosote at the ground line of one post of each 
lot should be tested, and the heartwood should be tested for penetration when 
split' posts are being creosoted. It is considered advisable to have 6 in. of 
well-preserved wood above the surface of the ground, and the tops of willow, 
ft soft. maple, cottonwood, boxelder, basswood, aspen, and hickory should be treated 
by dipping them into the hot creosote. 

A small portable tank installed on the farm or a small cooperative plant is 
recommended. Creosote remaining after one season’s treatment may be re- 
barreled and stored for the following year’s work, and a portable tank should 
be stored or otherwise protected after the season’s work. 

Beport of government chemist on destructive distillation of fir waste, 
giving methods and results of tests made at University of Washin^on, 

G, Hunt (West €omt lAimlerman, B9 {1915), M. SB6, pp. fips. • 

This article giv(^ the methods and results of tests conducted cooperatively by 
the" Forest Service of the U. S. Department of Agriculture and the University 
of Washington, and summarizes the conclusions relative to different processes 
of fir distillation. 

Indiana’s wood-using industries, compiled by J. 0. Nbxus {Mardwooi Bee., 

40 (1915), Nos. 10, pp. 15-18; 11, pp. 19-^Bl; 12, pp. 14-17).— This comprises a 
stutistlchl study conducted by the Forest Service of the U. S. Department of 
Agriculture with reference to the various wood-using industries of Indiana. 
Data are given showing the kinds and quantity of local -woods and of woods 
from other regions used in these industries, together with the use which is made 
of each kind of wood and the properties of the woods that especially fit them for 
^various uses. 

DISEASES m PLAlSraS. 

B^ort of the plant pathologist, M. T, Cook (New Jersey Btm. Mpt* 1914* 
pp. 4^^476).— account is given of-ihe organization of the depar^h^.;i|.^ , 
, plant pathology at the station ^d of the work 'carried onin 
. ;atbck,dnvestig4tioas.of plant idiseases, ^ ' ' 
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A list is also given of tlie plant diseases observed during 1914, the list being 
arranged alphabetically according to host plants. 

Bepartment of botany, C. R. Orton {Pemuylvania StOr, Bpt. 1013^ pp, IJfl- 
151) • — ^A x>rogress report is given of a study of the apple collar rot and Its con- 
trol, winter blight or spring disease of tomatoes, the effect of soot and included 
gases on gi'owdng plants, apple rust, chestnut blight, a plant disease survey of 
Pennsylvania, and an investigation of the practical value of asphaltum as a 
dressing for cuts and wounds on fruit trees. 

In connection with the apple collar rot investigations, some organisms have 
been isolated, and inoculation experiments are under way for the determination 
of their connection wnth the disease. As a result of investigations on its con- 
trol, the author recommends cutting out the wounds and dressing with asphaltum, 
provided the injury is in its early stage. 

The winter blight or spring disease of tomatoes seems to be limited to green- 
house growing of this vegetable, and experiments in which root material, soil, 
and lesions of stem, leaf, and fruit were tested as causes of this disease, were 
carried out without definite results. The study of the soil suggests that there is 
a possible correspondence to the amount of acidity in the soil rather than any 
particular element. 

An attempt Tvas made to determine the length of the period of germination 
and sporidial formation on the red cedar, with weather conditions influencing the 
same, and also, if possible, to determine the susceptible period of infection by 
apple rust for the apple leaves and fruit Bagging experiments were carried out 
on wild crab-apple trees in close proximity to red cedars abundantly infected 
with Gymnosporangium. There appears to he a fairly definite period in the de- 
velopment of the leaves when they are most susceptible to infection from the 
cedar. Whether this is primarily due to an inherent resistance in - the apple , ,, 
leaves at certain periods, or whether it is caused by atmospheric conditions 
favorable to the germination of the rust spores has not been determined. 

In the investigations with asphaltum as a dressing for cuts and wounds, 7 
di^erent forms were used and compared with 6 forms of dressings more or less 
in common, use. Particular attention was paid to the healing, persistence, fun- 
gicidal value, waterproof qualities, and the ease with which the compound may 
be applied. The conclusions drawm from the preliminary observations indicate 
that serious checking tends to prevent healing ; if small wounds are not smoothly 
made, healing will he arrested ; immediate application of asphaltum prevents a 
tendency of the bark to pull aw^ay from the cambium, and healing results, very 
quickly *, applications made in the summer did not heal as quickly as cuts made 
in the spring; in general, results favor this substitute as offering a cheaper and 
more eifective wound dressing. 

Sulphur arsenical ^ray injury and its prevention^ X F, Stewart 

Bta, Rpk 19 pp, 571--578, pL i)- — ^This is a reprint in slightly modi- 
fied form of the address previously noted (E. S. B., 28, p. 48). 

Perennial mycelium in species of Peronosporacese related to Phytophthora 
infestans, I. E. Melhtts (U. 8^, Dept Apr,, Jour, Agr, McBeareh, 5 {1915), B, 
pp, 59-^79, pi. i, fig. i).— The author gives results of experiments and observa- 
tions on several North American species of Feronosporaceje, viz, Peronospora i 
pdrasitioa, F. ficariw, p, Cystopus candiJns, and FlmrmpurpL fialstedii, ? 
edihparisons being made with Phytophthora infesfam. The results obtained 
indicate that several species of these four genera may be perennial in the tis- 
sues of their hosts, the mycelium passing the winter either in the aerial or in 
the underground organs of , winter annuals, biennials, or perennials. 

' ^ A ii^'of iiterattire cited- is ’giy^. ' V’ - - ' '■ \ 
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An antliracnose of red clover caused Iby Crloeosporium caulivorum, H. K, 
Ftjlton {PmnBylvanm Bta. Ept 191^, p, 249), — ^The appearance, progress, and 
elfeets of the disease are described. Its occurrence has been previously noted 
(E. a B., 23, p. 448). 

Moist weather conditions, combined with rapid succulent growth, favor the 
fungus ((?. eauUvomm), which attacks most readily at points of injury on the 
steins. The spores are not readily' disseminated by wind, and the disease spreads 
rather slowly. Development of a new crop of spores requires about a week 
after infection. The spores retain their vitality for a number of months, and 
the seeds may carry the infection, as m&j also clover trash. The fungus may 
live over to a second season in tissues of the plant. 

Control measures include crop rotation (using clover sod for one season only 
in the series), fall plowing of clover sod, early mowing of affected fields, and 
use of clover seed from healthy crops, or of seed that have been cleaned of 
“trash and disinfected by soaking for 15 minutes in formalin solution, 1 oz. to 3 
gal. of water. 

Germinatiou of seed of clover dodders, H. E. Pulton (Pennsylvania Bta, 
Mpt 1912i pp. 250^ 251)- — ^This is a report of studies on the two kinds of dodder 
common in clover fields in Pennsylvania, Cuseuta arvensis native to Korth 
America, and C. epitJiynmm introduced from Europe. 

Precautions to be taken in field practice are use of seed known to be free 
from contamination, separate cutting of affected areas as soon as found, and 
burning of the dried hay in place after sprinkling with oil. 

ffibemation of Phytophthora infestans in the Irish potato, I. B. Melhtts 
(U. B, Dept, Apr., Jour, Agr, Research, 5 {IBIS), Ro, 2, pp, 71--102, pU, 5, figs, 
S ), — ^As a result of experiments, the author claims that the mycelium of F, 
infestans, spreads in the tissues of the potato tuber and finally reaches the 
sprouts. The growth of the fungus is retarded when diseased tubers are held 
in dry soil or at temperatures below 5“ 0. Infected tubers rot rapidly when 
placed in warm wet soil, and this fact is believed to explain the wide variation 
in stand observed by earlier writers. The mycelium of F, infestans may remain 
alive in seed tubers planted in the soil for at least 45 days, and it is considered 
possible that under less favorable conditions for the soft rots the fungus may 
live longer. None of the author’s ob^rvations tend to show that the potato 
fungus is latent in the stems and leaves of plants growing from diseased tubers 
as is sometimes claimed. 

laboratory tests showed that the fungus infects not only the sprouts but also 
^ the shoots that break through the soli, the mycelium growing from the tuber 
into the stem, where it travels up to the surface and forms spores. This usually 
takes place in the small dwarfed shoots of the hill, which may become the 
•centers for serious infection. 

Conidia of F, infestans may be borne on the cut surfaces and sprouts of tubers 
when planted under field conditions, but as the cut surface corks over or the 
tuber decays, the fructification of the fungus decreases. No evidence was ob- 
tained tending to show that conidia borne in the soil are instrumental in starting 
foliage infection. 

A list of publications pertaining to this subject is added. 

Beport of potato scab experiments, 1914, H. 0. Dint (Weto Jersey Btm, Bpt 
;f9X4, pp, 477-^488, fig, I).— -A report is given of experiments carried on tor the 
control of potato scab, in which particular attention was paid bo formalin 


treatment of seed potatoes and of sulphur as applied to the soil, 
conclusions have been given elsewhere (E. 8. E., SB, p. 24SD 


The 


1 ^ 





166 


EXPEBIMEISTT STATIOK BBCOEB. 


Histological relations of sugar-beet seedlings and Pboma betse, H. A. 
Edson ( U. S. Dept Agr., Jom\ Agr, Research, 5 {1915), No. 1, pp. 55-^8, pis. 2 ). — 

In a previous publication (E. S. B., p. 246), tbe author pointed out the infec- 
tion of practically all sugar-beet seed with the fungus P. 

In the present publication an account is given of a study of the seedlings in 
relation to the fungus. Damped-off and root-sick seedlings were selected at 
different stages of the disease, and it was found that cells of badly diseased 
but still living seedlings were often nearly filled with the fungus, which showed 
a tendency to remain in the interior of the cell rather than in the middle lamella. 
Occasionally the fungus was obsen'ed running between the cells, but the indi- 
cations are that, while it dissolves the middle lamella, it does not feed upon it. 

In heavily invaded cells the cell walls are consumed, the cytoplasm disappears, * w 
and the nuclei disintegrate. ^ 

In case of less serious infection, where recovery is possible, the cell walls show 
a gelatinized condition ouly in moderate degree and in an area confined to points 
where the cells have been penetrated by the mycelium. 

Sugar beets attacked by the fungus frequently send out new side roots above 
the invasion, and succeed in preventing the destruction of this new growth. In 
such cases, the fungus is apparently established in a condition of reduced viru- 
lence in the interior tissue of the beets. The invaded cells are not killed and 
the adjacent ones appear perfectly normal in every respect. 

Attention is called to the difficulty of explaining how an organism capable of 
such complete destruction has its action suddenly checked and confined to a 
saprophytic existence in the infected area. 

The diseases of the sweet potato and their control, J, Taubenhaus and 
T. E, Manns {Delaware Sta. But lOB (XBIB), pp, B-SBf pis, The authors 
give an account of the following diseases of sweet potatoes, describe the organ-. ^ 
isms which cause them, and give accounts of their distribution, the loss occa- 
sioned by their presence, and means of control: Black vot {Bphmronema fimr 
hriatum)f vine wilt or yellows, also called stem rot (Fusarium hatatatis and 
P, hyperoxgsporim), soil rot (Acrocystis batatas), soil stain or scurf (Monir 
loehmtes inf means) dry rot (Diaporthe hatatatis), toot rot (Fhenodomus des- 
truens), white rust or leaf mold {Oystopus ipomesm pandurance), Septoria leaf 
spot (B. bataiicola), soft rot and ring rot (Rhisopus nigricans), Trichoderma 
rot (3P. fmiingi), charcoal rot iSclerotium bataiicola), and the Java black rot 
(Diplodia tubericola). 

The black rot is claimed to be carried with the seed to the seed bed, and 
from there to the land. The stem wilt or yellows is also carried inside the seed, . 
and, it is claimed, may also persist for a long time in the land. Soil rot is said 
to be a very severe disease when once introduced in the soil, but its presence in 
Delaware is as yet limited to one section. Soil stain is a superficial disease 
which affects only the market value of the roots And not their edible quality. 
White rust is said to often cause premature dying of the foliage, but the leaf . 
spot, though prevalent in Delaware, is of little economic importance. The soft 
rot, ring rot, Trichoderma rot, and charcoal rot are storage troubles, some of 
which are quite serious, 

, For the prevention of these diseases, the authors give various suggestions, 
which include seed treatment in which corrosive sublimate is said to give better ' 
results than formaldehyde, although formaldehyde is recommended for the 
disinfection of the seed-bed soil. For prevention of the storage troubles, proper 
attention should be given to temperature, ventilation, etc, 

Apple collar rot, H. B. Fuxton (Pennsylvania Bta, Rpt X912, pp. 

Collar rot of apple trees, which is described as to its general symptoms and . 
progress, wa$ studied in Fenn^lvania in 1010 and 1011. ' ^ 
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Wliile tiiree organisms, Bacillus amylomrus, Sphmropsis malcrum^ and Bchiso- 
pJiyUum commune, were isolated from affected bark, it bas not been shown that 
any of these are primarily responsible for the trouble, as no infection esjieri" 
ments were successful with young trees. 

Satisfactory results have in a number of cases followed a treatment consist- 
ing in the removal of all affected bark as soon as detected, leaving a clean-cut 
edge of healthy bark which is, then washed with a good disinfectant and covered 
with a coating of mixed lead paint and boiled linseed oil or with a coating of 
tar or asphaltum in case of parts below the surface of the ground. Extensive 
wounds should be covered with a sheet of grafting wax to promote tissue for- 
mation. Wounds made to remove borers should be disinfected, overbearing and 
excessive leafage should be prevented, and the roots should be given sufficient 
fertilizer, aeration, and water. 


Jonathan spot rot, M. T. Cook and G. W. IVIaetin (Yeto Jersey Bias, Bpt. 
19H, pp. -This is a detailed account of investigations, the results of 

^hich have already been noted (E. S. R., 31, p. 748 ; 33, p. 348). 

Orange or cedar rust of apple, H. B. FunroN {Penmylmnia Bta, Rpt 191% 
pp, 25i ), — ^Results are given of studies toting the relative importance of 
the several factors or conditions resulting in the infection of apple by the 
orange or cedar rust fungus (Gymmsporanginm macropus) » 

Spraying experiments to control rose mildew and blaclc spot, H. A. Beake 
and Of H. Ooknoss Jersey Bias. BpL 1914, pp, $8, 3^),— The authors re- 
port some experiments to test the efficiency of formaldehyde solutions for the 
control of rose mildew and black spot under greenhouse conditions. American 
Beauty rose plants were potted and allowed to reach a good condition of growth, 
when different lots were sprayed with formaldehyde diluted in the following 
^proportions : 1 : 300, 1 : 250, 1 : 200, 1 : 150, and 1 : 100. All these dilutions were 
used with safety, no burning resulting, and although the plants when potted were 
badly infected with black spot, after spraying the spots ceased to spread. 

A similar experiment with Killarney, using a dilution of 1:250, was under- 
taken, the results of which were disastrous, as nearly all the leaves were lost 
from the plants. This experiment is believed to indicate the danger of untried 
, spray materials, and also the difference in resistance to injury on the part of 
different varieti^. 

Chestnut bark disease, H. B* Fotxok (Penmytmnia Bta, Ept 191% pp: B54, 
^5J)*--"This Is a brief note on the progress of a study on the life habits of the 
chestnut blight fungus (Biaporthe parasitica), on the various factors wMeh 
may affect its activity, and on species related to that fungus. 

Physiological studies on the chestnut blight disease, B. A. WAjDX»KOK (Penn- 
sylvania Bta, Ept, 1918, pp. 152-15$, pis* 4).— A brief account is given of in- 
vestigations carried on by the author, in which the morphology of the fungus 
Bndothia parasitica, the germination of its spores, and their methods of dis- 
semination were studied. 

A ITectria parasitic on Iff'orway maple, M. T. Ck)OE: (Nem Jersey Bias* Mpf* 
1914, p. 5^4).— The substance of this article has already been noted {E. B., 

33, p. 249). 

ECONOMIC ZOOIiOGY—ENTOMOBOOX 


Cfame laws for 1915.— A summary of the provisions relating to season^ 
export, sale, limits, and licenses, T. S. Palkbe, W. F. BANcaorr, and F. 
Eaxnshaw (U* Bept Apr*, Farmer^ Bui* 692 (1915), pp, dj, figs* 4).— 
the sixteenth 'annual summary of the game lawe of the United 
Canada, h^ been prepared, on the saro^^neral plan as ,ihose;p#evio 


(B. S. B., 32, p, 244), 
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A review of the American moles, H. H. T. Jackson ( 17. S* DepL Agr*^ Bur, 
Biol, Survey, North American Fawm No, S8 (19X5), pp, 100, pis, 6, figs, H).— 
It is pointed ont that moles are widely distributed tliroughout a large part of 
Korth America and are very numerous in many places. While they have in 
some localities proved injurious to agriculture, they are generally beneficial 
through the destruction of insects, which form much of their food. 

The present paper is intended to serve as a basis for investigations of their 
economic status, careful investigations of which are said to be under way. 
The present work, which is largely systematic,, recognizes five genera, namely, 
Scalopus, represented by three species with eleven varieties ; Scapanus by four 
species with nine varieties; Nefirotrichus by one species with two varieties; 
and Parascaiops and Condylura by one species each. Keys are given for the 
separation of the genera, species, and subspecies. The accounts of the species 
and subspecies include their synonymy, type locality, geographic range, general 
characters, etc., together with a list of the number aud locality from which 
specimens were obtained. 

Distribution and migration of ISTorth American gulls and their allies, 
W. W. CooKB (C7. S, Dept, Agr, Bui, 292 {1915), pp, 10, figs, 51).— This bulletin 
presents information regarding the ranges of the several species of gulls, in- 
cluding skuas and jsegers, especially the breeding ranges and migrations, and 
includes data for use for legislative reference to serve as a basis for legal pro- 
tection for the species by States in which they are found. They are repre- 
sented in the United States by 22 species or subspecies and are important as 
scavengers, enemies of mice, and of insects. 

Jteport of the entomologist, T. X Heablbe {New. Jersey Stas, Bpt 1914f pp, 
S$9-39B), — In the first part of this report the author presents a general out- 
line of the work including a classified tabular statement of the name, date, and 
locality from which insects were received. Notes are next presented on the 
insects of the year, the more important of which are the grape leaf-hopper, pear 
psylla, plant lice, San JosS scale, oyster shell scale, false apple red bug {Lygid^ea 
mendaas), potato fiea-beetle {Bpitrix ctimmeris), rose chafer. May beetle, straw- 
berry weevil, white pine weevil {Fissodes strobi), hickory bark beetle (Scolytus 
quadrispinosus), an unusual greenhouse insect, viz, Eueactophagus graphiptevus, 
army worm, apple tree tent caterpillar, Florida fern caterpillar {Briopxis fiorir 
densis), Argentine ant {Iridomyrmeas humilis), etc. 

Experiments by 0. S. Beckwith in combining nieotin preparations with spray- 
ing mixtures led to the conclusion that black leaf 40 and Nickotiana can be 
mixed with the common spray mixtures without a serious precipitate forming 
and without any apparent detriment to the nieotin. 

A report on Potato Spraying and Busting Experiments for the year 1914 by 
A. E* Cameron (pp. B61-S81) presents data previously noted (E. S. B., SB, pp. 
BM, and a report on Fly Control on the College Farm, by C. H. Bichard- 
(pp. is noted on page 160. 

Outdoor wintering of bees, E. F. Fhikeips and G. S. Bxkuth {U, B, Bept, 
Buk $95 {1915), pp, jfB),--^his popular account of the care which 
should be given t^es when wintered outside is based in part upon investigations 
previously noted (H S. B., Bl, p. 254)* 

Grasshoppers and their control on sugar beets and truck crops, F. B. 
MmiKEN (U, S, Dept, Agr,, Farmers^ Bui, B91 {1915), pp, 16, figs, 11), — ^This 
bulletin deals with the four sspecies of grasshoppers which were responsible for 
most of the injury to Kansas truck crops during 1911, 1912, and 1913, namely, 
the differential grasshopper {Melunoplm diBerentkJis) , the two-lined grass- 
hopper (M. Mvitiatm), the lesser migratory grasshopper {M, attanis), and the 
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Brnaer grasshopper {Aeoloplus bruneri), A brief description is given of the 
four species, followed by accounts of egg laying, development, liabits, climatic 
cheeks, natural enemies, and control measures, including destruction of the eggs 
by plowing, harrowing, and disking, and destruction of the young and adults by 
poisoned bran mash, the hopperdozer, burning, and the utilisation of poultry and 
of hogs. Methods of protecting sugar beets, truck crops, and gardens are also 
considered. 

1‘Ieas as pests to man and animals, with, suggestions for their control, 
F. 0. Bishopp (U. S. Dept Apr., Famera’ But 683 (J9J6), pp. IS, figs. 6)r—A 
popular account. 

The grasshopper outbreak in ITew Mexico during the summer of 1913, 
H. E. Smith (Z7. S. Dept. Agr. Bui. 298 (1915), pp. 12, figs. 2 ). — ^An outbreak of 
the so-called long-winged grasshopper (Dissosteira longipennis [Oodipodu 
nebracensis) ) in the Pecos Valley of Kew Mexico was one of the most important 
of the several grasshopper outbreaks that took place in the United States in 1913, 
The present bulletin describes the distribution of D. longipennis in America, its 
seasonal history, the origin of the outbreak, the nature of its habits, food plants, 
parasitic and predaceous enemies, and artificial remedies. 

^ A list of 15 references to the literature cited is appended. 

The Zimmerman pine moth, J. Beunneb (U. B. Dept Agr. Bui. 295 (1915), 
pp. 12, pU. ii).— 'This is a report of work with Pmipestis siimmermmti com- 
menced in the fall of 1912 and continued during 1913-14 in conjunction with 
other -work with forest insects, particularly in Montana and Idaho. 

This pine moth .is very destructive to coniferous trees, especially to yellow pine 
(Pinus ponderosa) in various sections of the West, and also injures other species 
of pine. It is largely the cause of “spike-top” in mature timber, *and it spike- 
'^tops, stunts, and kills outright innumerable trees of the so-called “second 
growth.” Correspondence and collections show it to occur almost everywhere 
in the West, and it has also been reported from the Eastern States. Its habits 
and the result of its larval work also apparently do not vary materially anywhere 
in its range. 

It attacks mature trees from between 10 to 30 ft from the top down, and 
second growth from about breast high up to from 35 to 40 ft. Fresh infesta- 
tion is only indicated by the castings on the surface area of the attacked trees, 
, , . During the spring following infestation drops of pitch usually begin to 
ooze out of the tunnels in the bark and cover the surface of the average wound 
with a uniform, thin layer, somewhat similar in appearance to a liberal appli- 
cation of paint with a brush. The inner bark assumes a spongy appearance and 
gains in thickness, which tightens and even breaks the outer bark, together with 
the dried pitch covering it. The entire infested space finally presents a strik- 
ingly rough aspect which resembles the injury of no insect except Pissodes 
sehwarzi, which produces a similar effect at the base of trees. By repeated in- 
festation at the border of the wound, in the course of years the tree is gradually 
girdled and the part above the collar dies and finally rots off at its base, pro- 
vided the moth abandons the tree at this stage. But freauently infestation con- 
tinues downward, on young trees usually until the lower branches, which by 
that time show a tendency to develop into tops, are reached and the trees killed, 
and on mature ones to a point where the thickness of the bark fails to suit the 
insect . . . The wood from trees that have been infested by the moth is In- 
variably so permeated with pitch that the lumber cut from such logs is elUieir 
tnaterially reduced in value or is render^ wholly unfit for coupnerclal iuse,^ : 

The eggs are deposited, during ;any ,of the milder , months, 

■ ,siz^s, except the ihost minute'4n wint^ 4 .may'be found at 
, approaching maturity, about middle'of luhe.' 
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aad is found to be transformed into the chrysalis within a few hours. • . . 

*rhe period of pupation in captivity under varying temperatures and during all 
seasons within a period of two years has in all cases proved to be exactly 29 
days. Eggs laid the previous autumn hatch in early spring and develop into 
adults during August and September of the same year, while eggs deposited 
during May evidently develop into adults early the following spring.” Eggs 
deposited in July appear to hatch within about two weeks. 

" In most sections of the Eocky Mountains the Bocky Mountain hairy wood- 
pecker (Bryobates villosus moniicola) is unquestionably the most ejBScient 
natural force in restraining the Zimmerman pine moth. Thousands of trees are 
each year regularly infested by the moth in comparatively small areas, and this 
bird as regularly destroys almost all of the larvm in all of them during early 
winter. . . . The cocoon of a pimplinid of a new genus and new species is fre- 
quently found in the tunnels of the pine moth in Montana and Idaho. In some 
localities this parasite kills as many as 80 per cent of the larvae of the moth in 
second-growth trees. . . . Another, somewhat larger parasite (Ichneumon n. 

Is frequently found during winter in the chrysalis of the moth. . . . 

“ To end ‘ spike-topping * in mature stands, and to eliminate damage in grow- 
ing timber, or at least reduce it to a negligible amount, it is necessary to re- 
move (I) those trees which, below the spike, show branches with yellow needles 
(a certain indication of present infestation), (2) those which are struck hy 
lightning and remain green, as the moth usually breeds in great numbers along 
the lightning scars, and (3) those which display knobby growths on branches, 
they being^ in many localities the most prolific source of replenishment of the 
moth.” 

The apple aphids and red hugs and their control, J, P. Stewabt (Pennayl- 
mnia Bta, Rpt 19iS^ pp. 452-45S, pis. 4 ). — ^A brief account of these insects with ; 
directions for their control. 

Tly control on the college faran, C. H. Bichaedson (Hew Jersey Stas, Bpt 
1914, pp* — This is a report of work carried on from April 24 to 

November 1, 1914, in continuation of that of the previous year (E. S. R., 32, 
p. 551). 

The work is presented under the headings of studies of the fly fatina of the 
college farm, species which are attracted to milk, breeding places, annotated 
list of the flies seen upon the college farm, experiments with baits for fly traps, 
laboratory and outdoor experiments with various larvicides control of the fly 
breeding in horse stalls, etc. 

The work of the year indicates that surface treatment of manure piles with ' 
ipon ^Iphate will not result in the total elimination of the larvm contained 
While better results were obtained In the use of borax, the nhmbW; ‘ 
and pupse killed was not entirely satisfactory. In a test of the etfeet of 
Mrricidal do^ of iron sulphate and bleaching powder (€aOOh) on the growth 
of barley, bleacldng powder had a very disastrous effect, but the results did not 
Indicate that the fertilizer value of manure would be injured by the iron sul- 
phate. In experiments pyroligneous acid failed to repel the adult house fly or 
prevent its breeding in manure. It was found that 100 lbs. or less of iron sul- ^ 
phate properly applied will undoubtedly keep horse stalls free of larvse \ 
through the fly season. Flight experiments show that flies came into the barns 1 
from a considerable distance. Tests qf ammonia show its attractiveness for 
house flies to be feeble, while it is concluded that skatoi and indol deserve a 
trial as baits for fly traps, although their present cost would probably limit 
their use to rather weak solutions. 

Report on the' mosquito work for 1914, T* J., HKAnnxjs (New Jersey 
Mpt 1914, PP* This detail^ report of the mosquito work, cafriM^^c^ 
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under the entomologist's direction during 1914 includes an account of the salt 
marsh work done under the Little Silver contract, by G. S. Beckwith (pp. 
415-447), discussions of the mosquito problems in the several counties, mos- 
quitoes of the year, etc. 

Spraying experiments to control thrips upon roses in the greenhouse, 
M. A. Blake and 0. H. Cowhobs (Feta Jersey Btas^ Mpt 19^4^ pp. 39 , 40 ) » — 
It is stated that several florists who have used a combination of sugar, u^ater, 
and Paris green against thrips on roses in the greenhouse appear to hare suc- 
cessfully controlled this pest. It is thought that the change which occurs in 
the mixture may result in the formation of arsenic sucrate or arsenic glucosate. 
Application of the formula above mentioned to American Beauty roses in the 
demonstration greenhouse gave successful results and no burning of any con- 
sequence resulted. However, when the sugar was replaced by molasses severe 
burning ensued. 

Results of spray tests in which white sugar, brown sugar, and molasses were 
used in the formula are presented in tabular form. When white sugar was 
used no serious burning resulted, whereas brown sugar gave a slight burning 
and molasses was found to be unsafe to use. 

Peach borer observations at Vineland, M, A, Bxjlke and 0. H, Connoes 
(Few Jersey Stas. Ept 1914, pp. 75--81, pts. 7). — authors present records, 
of the borers removed from trees in the experimental orchards and the time 
required for removing them. The observations are summarized as follows : 

“A rather complete study for two years in orchards containing over 60 
varieties of peaches does not indicate that one variety is more immune from the 
attacks of the peach borer than another. Certain sections of orchards be- 
^come infested more quickly and more completely than others. Outside rows 
^ are commonly more severely infested than interior rows, even regardless of the 
surrounding conditions. Trees once infested or injured are apparently very 
susceptible to continued attack. Rows of trees badly infested one year are, 
therefore, likely to be proportionately affected in succeeding years. A row 
lightly infested may occur alongside one quite badly infested where the varieti^ 
and cultural conditions are the same. The results of experiments with borer 
repellant considered on the basis of the actual number of borers found after 
treatment are not complete uidess a previous record of infestation has b^n 
made* Trees should be examined twice for borers, the examinations to be made 
, a few days apart so that any borers that are overlooked the fij^t time can be 
discovered at the second examination by the fresh ‘sawdust 

White grubs or larvse of the May beetle in greenhouse soils, M. A. Blake 
and d. H. Coin'kobs (Feta Jersey Bias. Rpt. 1914, pp. SS, 57).— In treating com- 
post soiia’or the destruction of May beetle larva or white grubs the authors found 
that applications to the soil of formaldehyde at tlie strength of 1:75 vvith a 
sprinkling can as the soil is being turned with a fork will kill about ^ per cent 
of the grubs after a few hours’ exposure. At this strength and at the rate 
of 1: 50 most of the medium-sized larvse are killed, but the large and mmll- 
sized larvse remain alive. . , 

Woolly aphid of elm and Juneberry (Schizonetira americana in of 
authors), Hdith M. Patch (Maine Bta. 241 (1915), pp. 19f--204t fiys. 2 ). — 
The author calls attention to the fact that American entomologists have com- 
monly applied the name B. americam to two distinct species of plant li<^ The 


first of the two species, which inhabits the leaf cluster or aphis^ rosette of ^ 
American olm/from which it migrates, to apple, seva*al varieties of ; 

ash (Fyrm sp.), and hawthprn'^(Orat»^us),,has previously been ‘ 
and' fi^r^ fey /the anthote 1®.'^ ‘ik’ 54SJ' 

Paker S* p. 
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species to wMcIi the name americana has been commonly applied, and which ' 
curls or rolls elm leaves, is the one considered in the present bulletin. Since 
the name lanigera takes cai*e of the rosette species on elm as well as on apple, B* 
americana seems to be left free for the aphid curling or rolling the leaf of the 
American elm. Riley’s description of the leaf deformations caused by B, 
americana seems to indicate clearly enough that he originally applied this name 
to both these species as his successors have certainly done until recently ; and 
the synonymy *BcMsoneiira lanigera (americana in part, of authors)’ correctly 
designates the * rosette aphid ’ of the elm.” 

The present paper oxitlines the chief points in the life cycle of the second or 

rolling aphid.” The author finds that when spring migrants leave the elm leaf 
which has furnished sap for their development they are led to Juneberry 
(Amelanchier) which is common in Maine. When the migrant reaches one of 
these bushes it settles upon a leaf and soon afterwards creeps to the underside 
wdiere it remains quietly, ordinarily for the rest of its life. Before many hours it 
begins to give birth to young and continues this process for several days. These 
young soon walk down the stem of the plant and later arrive on the under^- 
ground stems of the Juneberry where they settle in groups. This becomes the 
summer residence of the species. In the fall a generation of winged females 
is developed among the underground forms and these, the fall migrants, leave 
the Juneberry and take flight to the American elm. 

Among the several predaceous insects which frequent the elm leaf curls of 
this aphidid mention is made of a capsid {OamptdbrocMB nitem)^ a eoccinelUd 
larva, and syrphus maggots. In regard to control measures the author states 
that where the Juneberry is planted for park or ornamental purposes within 
aphidid flight of American elm, it would seem desirable to try drenching the soil 
at the base of the shrub with blackleaf 40 or other good tobacco decoction. 
Phobably once about mid- July and again late in the month would be the most 
favorable time for this treatment as the colonies would be young and susceptible 
and likely to be nearer the surface than later in the season. Young elms can 
be protected by spring sprays of tobacco decoction before the leaves become 
curled. Where large power sprayers are available old elms sprayed with drive 
nozzles could probably be cleaned of most of the infestation. Dormant sprays 
of lime-sulphur heavily coating the ehn bark should be tested as to their effi- 
ciency in killing the overwintering egg. 

The $an Jose scale (Aspidiotus pemiciosus), P. A. Glenn (Xllmois Bta, 
€irc, 189 (1915), pp, 5-24> 4> ^)* — ^^bis is a general account of the 

origin and distribution, life history and appearance, food plants, and means of 
distribution and of control. 

Healy bugs of citrus trees, 0. P. Clausen (California Bta, Bui. ^58 (1915) f 
pp. 19-48, fig^. d).— Accounts are here given of four of the important mealy bugs 
which feed upon citrus trees in Southern California, namely,^ P5etfdoc£)CCMS (Mri, 
P. hakeri, P. citropMlus, and P. tongispinm. The injury inflicted has resulted 
in a considerable loss of fruit and in an extensive dropping of foliage. By far 
the greatest amount of injury is caused by the common mealy bug (P. oitri). 
An infestation at Uplands, Gal., was found to be caused by a species now desig- 
nated as the citrophilus mealy bug (P. citropMlm). 

**The life history during the summer covers approximately two months, the 
egg stage requiring 8 to 10 days and the nymphal stages a total of about 50 
days. Maximum numbers are ordinarily found upon the trees during the early 
spring and late fall months. The spread from one grove to another is effected 
upon picking boxes,, pickers’ clothing^ cultivating tools, by birds, etc. Parasites 
at the present time; are not yery effective in mealy bug control, and their wotk 
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should not be relied upon to the exclusion of artificial control methods where the 
infestation is serious. Fumigation with hydrocyanic acid gas is not to be 
recommended, The citrophilus mealy bug is more resistant to hydrocyanic acid 
gas than any of the three other species. Spraying with water under high pres- 
sure, using the M. A. 0. nozzle, is the most elffective means of control, and when 
thoroughly done gives a considerable degree of success. Treatment should be 
repeated whenever the injury produced by the insect becomes sufficient to war- 
rant the expense.” 

Boll weevil control by cotton stalk destruction, W. B. Hinds {AUMma €ol. 
Bta, Cire. 33 (1915), pp, figs, S).— This circular emphasizes the im- 

portance of cotton stalk destruction in the early fall and suggests methods of 
accomplishing it, including a description and plan of an A-shaped cotton stalk 
cutter, as given by Newell and Dougherty.® 

The grass worm or fall army worm (Laphygma frugiperda), W. E. Hinds 
and J. A. Dew (AlaMma Coh Bta, Buh 186 (1915), pp. 61-92, pis. 4, fig. 1 ), — 
This is a detailed report of studies of the life history, habits, and control of 
L. pugiperda, a r^sum^ of observations of which by Dew has been previously 
noted (B.S. B., 29,p, 655). 

In southern Alabama the life cycle required an average period of about 30 
days. The various stages averaged as follows: Egg, 3 days; larva, 14 days; 
pupa, 10 days; adult life to include oviposition, 3 days. . • » Hibernation ap- 
pears to occur in Alabama, principally at least, in the pupal stage. No other 
hibernating stage was found. . . . Only a small percentage (possibly not over 
10 to 20 per cent) of the eggs of dipterous parasites produce parasitism among 
the worms. Most of them are shed with the larval skins before hatching. In 
^Alabama, in 1912, parasitic species of SarcophagidiB were more numerous and 
beneficial than the Tachinidse, Egg parasites were comparatively rare. . . . 

“ In cultural control the most effective practice was found to be light, shallow 
cultivation during the pupal period. A single harrowing destroyed from 35 to 
50 per cent of the pupae. Where the worms destroy field crops in August the 
best practice would seem to be to plow under the remains of the crop and follow 
with at least three thorough workings with the disk harrow during a period of 
10 to 15 days, then replant to any fall crop or cover crop desired. . . . Among 
the arsenical poisons, the best results were obtained from arsenate of lead and 
arseniie of zinc, both applied as sprays.” 

FOODS— mriEAH NDTSmOH. 

Heat flour, F. Battmanh (Komerv. Ztg., 16 {1915), 25, pp, 97, $8; 26, 

pp, 191, 102; 2t, pp. 195, 106 ). — In this summary and digest of experimental 
data the author describes the method of preparation and the propei*ties of flour 
inkde by drying and miUing lean meat The fact is emphasized that it is neces- 
sary to use meat containing as little fat as possible, as the best safeguard against 
rancidity, and to remove most of the water. In addition, it has been found 
advisable to use about 3 per cent of sodium chiorid as a preservative. 
flour prepared in this way is said to possess a good odor and taste; due to its 
high protein content it is a valuable food ; and it is also well digested. 

The putrefaction of prepared meat, game, wild fowl, and fish, WBicnm 
(Arah. WUs. iz, FmM. Tier%mk., U {1215), No. 4-5, pp. In this 

summary and dig^t of experimental data very o^mplete information Is givm 
as to the underlying causes and conditions of the d^ay of different blpds j€ 

..-Iw ^ ^ ^ 

' . I4IU Cim 30 (1900](. 
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animal foods. A very extensive bibliosrapliy is appended containing almost 
entirely German and French references. 

Some pliysiologic and biocBemic observations on milk, W, T, Cabstaephen 
<ra. Med* BemirMo., 20 {1915), No* IS, pp* S19’-S26).— This article is a summary 
and digest of i*ecent experimental data regarding the nutritive value of milk. 
The work reviewed has to do chiefly with the lime, iron, and phosphorus content 
of milk. A bibliography is appended. 

Action of heat upon cane sugar dissolved in cow^s milk, P. Laviai-le 
{Clin, Infant, 12 {1914) ^ 6, pp, 167--1S9; abs, in Ztsc7u\ KinderheilJc*, Eef,, 

8 (1914), No, S, p, 123), — Cane sugar added to cows' milk was partially de- 
composed during the sterilization of the milk. The addition of lactic acid to the 
milk before sterilization increased the amount of inversion, indicating that the 
degree of decomposition depended upon the amount of lactic acid formed in the 
milk before sterilization. 

BiSerent kinds of sugar in the diet of children, A. Gismondi {Pediatria 
INaples), 22 {1914) t No. 4^ PP* 241-2541 gI>s. in Ztschr, Kinderheilk., Bef,, 8 
{1914) t No. 6, p, 282). — ^In the opinion of the author, cane, malt, and milk 
sugars are of unequal value in the nutrition of children, each having useful and 
harmful actions. He regards a mixture of the three sugars consisting of 40 per 
cent lactose, 40 per cent saccharose, and 20 per cent maltose as the most suitable 
for addition to artificial diets. 

Beans and similar vegetables as food, Lxjcile BEEWiaa and Helen Canon 
{Cornell Beading Courses, 4 {1915), No, 89, pp, 181-200, figs, 12) . — ^This pamphlet 
contains information regarding the nutritive value, digestibility, and relative 
cost of legumes as food. Cooking hints and several recipes are also given, and 
a short bibliography concludes the publication. 

Bropsy and anemia on exclusive potato diet, O, SmAUSS {Med. KUnik, 11 
(1915), No. SI, pp, 854-856; ahs, in Jour, Amer, Med, Assoc,, 65 (1915), No, 12, 
p, 1068), — Tbe author reports a clinical study of a number of cases of disease 
observed in Poland among people who had subsisted upon practically nothing but 
potatoes for several months. The symptoms, which suggested heart disease and 
dropsy, disappeared with the provision of better nourishment and improved 
hygienic surroundings. These observations indicate, in the opinion of the 
author, that a one-sided potato diet Is unable to protect against the dangers of 
inanition. 

Tbe signifioance of solanin as a potato poison, Droste (Pham, Zentralhalle, 
65 (1915), No, 26, pp. Sll, B12). — ^A summary and digest of experimental data 
from which the author concbides that the amount of solanin developed in potatoes 
under ordinary conditions is never suflScient to produce potato poisoning. When 
solanin is present about 10 per cent is found in tbe parings. It is the author's 
OpSnion that the action of yeast and bacteria in potatoes is responsible for 
so-called ‘‘potato poisoning.” 

; Tbe use of bay flour in tbe nutrition of animals and men, F, Oetken 
(Wtenor Ztg,, 65 (1915), No, 42, p. S88), — ^Analytical data are given com- 

paring the percentages of digestible nutrients obtained from barley, wheat, and 
i^ye flour; oat and rye straw; and alfalfa and red clover hay. 

Idctens as a food for animals and man, F. Tobleb (Naturwissenschaften, S 
(1915), No, 28, pp, S$5-S67).—A summary and digest of data regarding the 
preparation and pc^ible uses of lichens for food purposes. 

Investigations of yeast as a food, M. ScHOTTELiirs (Deut, Med, Wchmchr,, 
41 (1915), No. 28, pp. 811-819)^ — The author reports a series of feeding ex- 
periments with nine normal men, who were given increasing amounts of yeast 
in a simple mixed diet. The subjects receiving the yeast were well nourished 
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and gained in weight. The conclusion is drawn that a small addition of yeast 
(25 to 30 gm.) to the ordinary mixed diet is a desirable means of Increasing its 
nutritive value. 

The utilization by the animal organism of yeast cultivated in solutions of 
sugar and inorganic salts, W. Volk (Ztsehr, BpirUusinMs,^ B8 (l&U), No. 
pp. BS5, 2S6). — ^Analytical data are given showing the composition of yeast 
grown in a solution of sugar and inorganic salts. Feeding experiments with a 
dog are also described, the results of which indicated that the coefficients of 
digestibility for protein, fat, and carbohydrate were 85, 34.1, and 54.5 per cent, 
respectively. The author concludes from these data that artificially cultivated 
and brewery yeasts are equally valuable food materials and may be used oc- 
casionally to replace meat in the diet. 

The digestibility of yeast, A. Lobwy and von dee Heide (Berlin KUn. 
Wchnsehr.f 52 (1915), No. 23, pp. 600, 601). — ^IVIetabolism experiments of seven 
days* duration are reported in which each of the subjects (men) received 100 gm. 
of yeast per day as a part of a simple mixed diet. Of the 79.35 gm. of protein in 
the diet 31.69 gm. were furnished by the yeast and the remainder by the meat, 
cakes, and potatoes, which formed the other ingredients of the ration. The 
digestibility of the yeast protein for the first four days of the experiment was 
estimated to be 81 per cent, and for the last three days, 85 per cent, 

A bacteriological study of retail ice cream, S. H, Avees and W. T. .John- 
son, Jb. (V^ S. Depi. Agr. Bui. SOS (1915), pp. 24, fig^. 4) •“—The investigation re- 
ported in this bulletin forms the first part of a study of the bacteria of ice cream. 
The following problems were investigated : The number of bacteria in commercial 
ice cream during the summer and winter months; the determination of the 
groups of bacteria found in commercial ice cream; and a study of the relative 
value of several different methods for the determination of Bacillus eoU in ice 
cream. Samples of ice cream representing 24 different manufacturers were pur- 
chased at retail stores throughout the city of Washington, and represented the 
ice cream as it is received by the consumer. Samples were collected in both the 
summer and winter months. 

Examination of 65 samples of vanilla ice cream showed that their average 
acidity was 0.206 per cent, calculated as lactic acid. No relation was found to 
exist between the acidity of the samples and their bacterial content. 

The 94 samples of ice cream collected during the summer months showed an 
average bacterial content of 37,859,907 per cubic centimeter, and the 91 samples 
. examined during the winter months showed an average bacterial content of 
' TlO, 388,25^. None of the summer sample contained less than 100,000 bacteria, 
but the bacterial content of 14.28 per cent of the winter samples fell below this 
figure. 

Employing the “ milk-tnbe method,” the bacteria in 71 summer samples and in 
28 winter samples were divided into general groups of acid-coagulating, acid- 
forming, inert, alkali-forming, and p^tonizing organisms. The results of the 
bacteriological examination are presented in detail and discussed extensively. 
The authors state that “the bacteria! groups bore much the same relation to 
. each other In the average summer and winter samples. There was, howev^, in 
.the summer samples a higher percentage of the acid-coagulating group of bac- 
teria and a lower percentage of the . alkali and peptonizing groups than in the 
winter samples.” It was found that there was a higher percentage of rapid , 
acid-coagulating bacteria in ice cream during the summer months. In the sum- , 
mer samples, 52.81 per cent of the bacteria of the acid-coagulating 
in the winter samples 26.6? ^per cent, were, active enough to coagulate ' 

''hours^when incubatedv;a!t;30*',,O.'''. fiS^tWerage-numte 
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found during the winter season was about one-fifth of the number found during 
the summer. 

Gas-forming bacteria of the colon-aerogenes group when determined on litmus- 
lactose-asparagin agar were found present in 0.1 cc. in 106 of the 120 samples ex- 
amined. “ Of the 14 negative samples, 13 were of the winter series and 1 was 
examined during October. The average number of gas formers in the entire 
series of samples was 16,298 per cubic centimeter. Fifty-seven samples exam- 
ined during the summer averaged 29,544 per cubic centimeter. The 49 winter 
samples contained an average of 889 per cubic centimeter. Ice cream contained 
a much larger number of gas-forming organisms during the summer season, A 
large number of media were used in an attempt to devise a suitable medium f u* 
the detection of Bacillus coli in ice cream, and our results show that there i&^o 
entirely satisfactory method known at present.’ ' 

The useful and harmful constituents in coffee, H. Feetjnd {Pharm. Zeutral- ^ 
Mile, 56 (1915), No. 28, pp. S4S-348, fig. 1). — ^A summary and digest of ex- 
perimental data treating of the comparative composition of coffee prepared by 
several different commercial methods. 

Efficiency of coffee-making devices, E, F. Bacon (Tea and Coffee Trade 
Jour., B9 (1915), No. 5, pp. — This article reports the results of a study 

of the comparative efficiency of nine commercial coffee-making devices. Data 
are given showing the percentage of caffetannic acid and caffein in the brews, 
together with the number of grains of caffein contained in one avemge-size 
cup of each brew. 

The caffein content of iTava tea, J, B. Deuss (Ohem, WeehU,, 12 (1915), 
No. 42,. pp. 998-945),— Comparative analytical data are reported showing the 
amount of caffein contained in a number of commercial brands of tea. The 
minimum quantity in a good grade of Java tea is given as about 3 per cent. 

Spices, J. K. JANK (St Louis: Author, 1915, pp. This book, which is 

intended for manufacturers, grocers, etc., contains information regarding the 
botanical origin, geogiuphical source, commercial use, and chemical composi- 
tion of the principal spices. The federal standards for each spice are given 
and the common commercial grad^ are described. The more common seeds, 
herbs, leaves, etc., are treated in a similar way. A large amount of miscel- 
laneous information, including federal and state laws on labeling, net weights, 
etc., is also given. 

nonalcoholic carbonated beverages, sanitary condition and composition, 

B. M. Axlen, J, O. La Bach, W. B. Pinnell, and L. A. Beown (Kentmlcy Bta. 
But, 192 (1915), pp. J9-jf^5). — ^This bulletin presents the results of a sanitary 
survey ot the soft-drink industry of the State in which the methods employed 
were similar to those developed in milk Inspection, 

^nitaiy inspections were made of the plants where these products were pre- 
pared, and this included an investigation of the equipment used. Especial 
attention was given to the methods employed In washing bottles. The necessity 
for thorough sterilimtion of the bottles or other containers is emphasized. It 
is recommended that they be kept in live steam from 30 to 40 minutes and any 
subsequent contamination guarded against. 

Chemical and bacteriological examinations of the water used in the manu- 
facture of soft drinks showed that many of the plants were using water which 
needed purification by filtration or sterilization. 

The results of the bacteriological examination of the soft drinks are presented 
in detail, and from these results some of the conclusions drawn are that the 
bacteriological count of the finished product is not a correct index of 
the sanitary conditions existhig in the manufacture of soft drinks, and that 
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although carbonic-acid gas is antiseptic and germicidal to a considerable extent, 
it can not be relied upon as a sanitary safeguard since it does not inhibit or hill 
ail micro-organisms. 

Data regarding the chemical examination of a number of samples are given In 
tabular form. An examination of 25 samples of so-called “ pops containing 
caffein showed the average amount to be 0.8 grain per bottle of 200 cc. 

The bulletin also contains a report on the value of Endo medium as a pre- 
sumptive test for bacteria of the Bacillus coU group. The conclusion is drawn 
that this medium is a very reliable presumptive test for these organisms. 

A study of the gelatinizing agents, pasty materials, and thickeners used 
in food products, L. A. Congdon (Trayis, Kans, Acad, Scl, 27 pp, 81- 

86 ), — ^These substances are considered with reference to their physical and 
chemical properties and their detection in food materials. Those most com- 
monly used are said to be gelatin, starch, agar-agar, gum tragacanth, dextrin, 
gum arable, albumin, and fruit and vegetable pectins. A table is given in which 
these substances are classified into six groups, with the group reactions for thetr 
detection. 

0ood and clothing in the XTnited States Navy], S. McGowaist (U, B, Navy 
Dept, Ann, BpL Paymaster (jfm,, WtS, pp, 5-7). — ^Included in this publication 
is some information regarding the purchase of food supplies, the satisfactory 
character of the ration, and costs. It appears that for the year 1915 the average 
daily cost of subsistence per man was S6.03S cts., as compared with 36.648 cts. 
for 1914. The report also contains some information regarding the United 
States Navy clothing problem, including the manufacture of garments at the 
Charleston Navy Yard and elsewhere. 

[Progress in] physiological chemistry, P. G. Hopkins {Am, Rpts, Prog, 
Vhem, ILondon}, 11 (1914) » 188-212), — This report contains a summary and 
digest of the more important experimental data contributed to the science of 
physiological chemistry during the year 1914. Among the subjects in which 
progress has been reported are catalysis, the specificity of tissue enzyms, defen- 
sive ferments, the metabolism of carbohydrates and fats, the creatin problem, 
and vitamins, f 

Differences in the digestion in adults and infants, J. P. McClendon (Jmr, 
Amer, Med, Assoc,, 65 (1915), Wo, 1, pp, 12-14), — ^ a contribution to the 
knowledge of the conditions under which the digestive enzyms act in the ca^ 
of both adults and infants, the acidity of the stomach and reaction of the duo- 
denal contents were measured by means of hydrogen electrodes. 

After a normal meal, the acidity of the adult stomach was found to reach 
its maximum in from two to three hours. The rise in acidity was the more 
rapid the lighter the meal, though the degree of acidity varied with the indi- 
vidual. The duodenal contents proved to be barely alkaline. 

As to digestion in infants, the author concludes that “the acidity of the 
infant’s stomach rises slowly after the milk begins to leave it, and four hours 
after nursing may be the same as some normal adult stomachs. That of the 
gastric juice of the new-born is 0.005. 

“ The acidity of the duodenal contents of the infant is 0,0008, and hence it is 
probable that both peptic and tryptic digestion take place in the intestine of the 
Infant. Pepsin was always found and was apparently more abundant (active) 
than the trypsin.” , , 

The acidity of the Infant stomach, R. Hess (Ztsehr, Kinderfieilk,, 1$ (?9f5), 


Wo, 6, Orig., pp, 409-4B9; abs, in ZmtU, PhysM,^ $6 {19i$), Wo, 7 , pp, 568 , 
Examination of the stomach contents of ipore than 70 infants showM 
majority of cas^ too little midyros pr^mt during 'the,, earlier 
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of peptic digestion. At the end of nine months the acidity sufficient for the 
action of pepsin. 

^Influence of fat and carbohydrate during protein starvation on the ex- 
cretion of neutral sulphur in the urine, H. Zelubb and H. Btbaczewski {Arch, 
Anat, u. Physiol,^ Physiol. Aht,^ No. 5-d, pp. S85S94; abs, m Zenthl. 

Physiol., $0 (1915), No. A P- Sff). -^Metabolism experiments with men and dogs 
showed that the substitution of the carbohydrate of a protein-free diet by fat 
leads to an increase in the excretion of both nitrogen and neutral sulphur in 
the urine. 

The synthesis of cholesterin, S, Dezani and F. Oattoketti (Arch. Farmacol. 
Bper. e Bel. Aff., 19 (1915), No. 1, pp. 1-9; <xbs. in ZentU. Physiol, 50 (1915), 
No. 5, pp. 225, 226). — ^Feeding experiments here reported showed that laboratory 
animals (white mice) when fed on a ration free from lipoids, phytosterin, and 
cholesterin could synthesize cholesterin. 

Adiabatic device for bomb calorimeter, J. A. Feies (Penmylmnia Bta. Bpt. 
1912, pp. 19S-801, figs. 1). — ^The equipment described, evolved in experiments in 
cooperation with the Pennsylvania Institute of Animal Nutrition and the 
Bureau of Animal Industry of this Bepartment, is applicable to any bipnb 
calorimeter of the Atwater-Berthelot type, and in principle is the, same as that 
used in the Atwater-Bosa respiration calorimeter. Experimental datd are given 
showing the efficiency of the apparatus. 

ANIMAL PSODTICTION. 

Distribution and digestibility of the pentosans of feeds, Q, S. Fbaes (Terns 
Bto^. Sul. 175 (1915), pp. 5-24)- — ^In these experiments the samples used were 
the feeds and excrements from the digestion experiments previously reported 
(M. 8. E., 27, p. 668). 

It was found that legumes contain a much lower percentage of pentosans than 
nonlegumes. Approximately 28 per cent of the pentosans of nonlegumes is in 
the crude fiber, 44.5 per cent is dissolved by fiftieth-normal acid and alkali, 2.2 
per cent is dissolved by 1.25 per cent sulphuric acid, and 26.7 per cent, by 1.25 
per cent alkali. On an average 18.8 per cent of the pentosans of nonlegumes are 
in the crude fiber, 24.8 per cent dissolved by fiftieth-normal acid and alkali, 26.9 
per cent dissolved by 1.25 per cent sulphuric acid, and 29.5 per cent dsisolved by 
i.25 per cent alkali. 

** The total pentosans of the legumes were on an average digested better than 
the pentosans of nonlegumes, though there were several nonlegumes fully up to 
the average for legumes. The pentosans soluble in fiftieth-normal acffi and 
alkali ai*e digested to a greater extent than the remaining pentosans. Those of 
legumes are on an average considerably more digestible than those of non- 
legumes. Pentosans in crude fiber are apparently digested to a greater extent 
than those soluble in 1.25 per cent sulphuric acid or 1.25 per cent caustic soda. 
This may be due to digestive processes rendering crude fiber more soluble in acid 
or alkali, and thus throwing a portion of it into the nitrogefi-free extract group. 
Pentosans are destroyed by digestion with hot fiftieth-normal acid or alkali, or 
stronger solutions. The alkali is somewhat more destructive than the acid, but 
the losses are nearly the same with the stronger or weaker reagent, being about'" 
10 per cent. The ' pentosans ’ which are destroyed by bailing with acid or alkali 
may be the same substances (furaloids) which give rise to the substances in the 
hydrochloric acid distillate, which are destroyed by a redistiilation.'* 

IFeeding^ stuffs inspection and analysis, 1015, B. E. Oueby and T. O. Smith 
(New Mampshire Sta. Sul 175 (1915), pp. 2 $). — ^Analyses are given of the 
foiloi^ng feedingstufts; Bran, middlings, red dogfiour, wheat screenings, cotton-- 
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seed meal, hominy meal, dried beet pulp and molasses, molasses meal, cut clover, 
alfalfa meal, alfalfa, dried beet pulp, brewers’ and distillers’ grains, gluten feed, 
linseed oil meal, provender, meat scrap, meat meal, fish scrap, beef scrap, and 
various mixed and proprietary feeds. 

TUq Kansas feeding stuffs law, revision of 191S; amended 1915 (Kansas 
Bta, Ciro. B2 (191B), pp, 10). — ^An account of the Kansas feeding stuffs law, as 
amended in 1915, together with a table giving the minimum, maximum, and 
average protein, fat, and crude fiber content of the following feeding stuffs: 
Wheat bran, wheat bran and screenings, wheat bran and scourings, corn bran, 
standard shorts, shorts and screenings, shorts and scourings, brown shorts, brown 
shorts and screenings, w^hxte shorts, white shorts and screenings, wheat mixed 
feed, wheat mixed feed and screenings, corn chop, corn chop and corn bran, 
Kafir corn chop, milo maize chop, barley chop, alfalfa meal, hominy feed, linseed 
meal, cotton-seed meal, cotton-seed cake, and cold-pressed cotton seed. 

Kansas live stock remedy law, with list of remedies registered April 1, 
1915 (Kansas Bta, Cite, 50 (1915), pp. 15).— An account of the law of 191S re- 
lating to the manufacture and sale of medicinal stock foods and remedies, 
together with a list of ingredients commonly contained in these remedies and 
the firms registering live-stock remedies in the State, 

A system of pasturing alfalfa in Salt River Valley, Arizona, B. W. 
OnoTHiEE (£7. S. Dept Apr,, O^ce Bee. €ire, 54 (1915), pp. 4)- — A. system of 
rotation pasturing of alfalfa in use in Arizona is described. 

One farm is a dairy and stock farm of 160 acres, all in alfalfa. It is divided 
into 8 fields of 20 acres each. All of these fields are pastured more or less at 
different times during the year, but occasionally the crop is cut for hay instead 
of being pastured off. When pastured a field is first opened to dairy cows giving 
milk. When they have secured the best of the feed they are put into a new field, 
and dry cow^s and young stock are turned in to clean up the feed left by the 
milch cows. When this has been done all the stock is taken off the field, w^hich 
is watered and not pastured again until another crop has matured. When a 
field is cut for hay the crop is put up quickly with a hay loader, and dry 
cows and young stock are turned in to clean up wmste hay. The field is then 
watered and all stock kept off until another crop is ready to harvest. By 
this system the farmer keeps the equivalent of 168 full-grown cattle on his 
farm for 12 months and has 360 tons of surplus feed. This is sold when pric^ 
are high and when prices are low it is fed to fattening steers not included in 
the above enumeration of animals kept on the farm. The stand of alfalfa 
has been maintained in excellent condition for 10 years. , 

On another farm the live stock consists of matured steers and mules. The 
crop enterprises are the production of alfalfa hay and alfalfa seed. There axe 
140 acres of alfalfa divided into five fields, two of 18 acres each, two of 
acres each, and one of 24 acres. By following the rotation system of pasturing 
described above these fields were made to furnish 261 days of pasturage to 
the equivalent of 139 mature cattle, and in addition they produced 247 tons 
of hay, 10,000 lbs. of alfalfa seed, and 50 tons of alfalfa straw. The farm main- 
tained the equivalent of 141 full-grown animals for 12 months and product a 
surplus, of hay and seed which sold for $1,860. On this farm the stand of 
alfalfa is being maintained. 

The associative digestibility' of com silage^ cotton-seed meal, and starch in 
steer rations, F. V. Bwxko and C. A. Wmxs (Georgia Bta. Buh 115 (19M)f pp. 

j/lpa. 7).— This bulletin reporte the results of a seri^ of investigatiofs 
to determine the influence of one injp^ient of a ration on the 
of the other d^redients, of the tatiom - „Tlie feeds used 'were,^ mm 
seed meal* and' mm 
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pounded as follows, in percentages of net tliermal energy yalues (not weights) : 
nation 1, silage, cotton-seed meal, and starch, 100:0:0; ration 2, 0:100:0; 
ration 3, 10 : 30 : 0 ; ration 4, 50 : 50 : 0 ; ration 5, 34.5 : 34.5 : 31 ; ration 6, 
69:0:31; ration 7, 30:70:0; ration 8, 15.8:36.9:47.3; ration 9, 52.7:0:47.3. 
High-grade yearling Shorthorn steers were used, and the digestion trials were 
of 10 days’ duration with a suitable interim between each trial. 

It was found that starch, when fed in excessive amounts, seemed to exert 
a depressing effect upon the digestibility of the nitrogen and crude fiber, even 
when the excess was not great. When 47.3 per cent of the net energy of the ra- 
tion was supplied in the form of starch there was also a depression in the di- 
gestibility of the total ash. These depressions in digestion of nitrogen, crude 
fiber, and ash were accompanied by a rise in the digestion of fat, which was 
quite noticeable in the high starch rations. The depression in the digestibility 
of the several nutrients brought about by the addition of starch -was largely 
overcome, and in some instances completely overcome by the addition of cotton- 
seed meal, even though the quantity of starch remained constant. Increasing 
the quantity of crude fiber in the ration did not exert a depressing effect upon 
the digestibility of the nitrogen-free extract, but tended rather to increase the 
percentage of nitrogen-free extract digested. 

The variability of the results from different steers, due either to the in- 
dividuality of the animals or to the imperfections of the usual methods of 
conducting metabolism experiments, was so great as to obscure in many cases 
the variations resulting from the influence of food combinations. The nearer 
the rations approached what is generally considered a normal ration, such as 
a I'ation in w'Mch 70 per cent of the net energy is supplied in the form of 
silage and 30 per cent In the form of cotton-seed meal, the smaller were the 
variations among individuals. 

Steers when changed from one ration to another apparently do not at fiiut 
secure all of the nutriment from the ration that they will secure after they have 
been on the feed for a time. Especially does this seem to be true when the 
change is from a rich to a poorer diet. Even when as much as 47.3 per cent of 
the net energy of the ration was supplied in the form of starch the iodin test 
did not indicate the presence of starch in the feces. Within certain limits the 
total quantity of nitrogen excreted by the feces was fairly constant, despite 
marked changes in the nitrogen intake and digestibility. A 200-kg. steer will 
excrete by the feces as much as 5.84 gm. daily of metabolic nitrogen for a con- 
siderable period (25 days). 

The figures obtained relative to the actual coefficients of digestion, as com- 
pared with the calculated, so far as the silage and cotton-seed meal rations are 
concerned, indicate that for most nutrients a fair degree of reliability can be 
placed upon the calculated coefficients of digestion. For the dry matter the 
variation was never over 5 per cent ; for the nitrogen, never over 7 per cent ; for 
the crude fiber, never over 10 per cent ; for the fat, never over 14 per cent ; and 
for the ash, never over SO per cent In the case of the silage and cotton-seed 
meal rations, modified by the addition of starch, much less reliability could be 
placed upon the calculated coefficients of digestion. For the dry matter the 
variations amounted to as much as 20 per cent ; for the ash, 35 per cent ; for the 
nitrogen, 73 per cent; for the crude fiber, 45 per cent; for the nitrogen-free 
extract, 15 per cent ; and for the fat, 55 per cent. 

Cotton-seed cake vs. cold-pressed cotton-seed cake for beef cowS."* Hixed 
grain vs. cotton-seed cake for growing beef cattle, A. D. Fatole {Wyomi/ng 
Bta, BuL 106 ilBlB), pp, 11), — ^In part 1 of this bulletin it is shown that in an 
experiment with two lots of four beef cows each 2.4 lbs. of cotton-seed cake, 



AKIMAL PEODTTCTIOK. 


171 


wiien fed with native hay, was practically e^ual in feeding value to S ihs* of 
cold-pressed cake. Part 2 treats of an experiment with two lots of four beef 
heifers each, fed 141 days; in which it was found that a ration of 4 lbs. of a 
mixture of equal parts of corn meal and mill-run bran gave better gains than 
did 2 lbs. of cotton-seed cake. The economy of gains depended upon the relative 
cost of feeds. 

The maintenance of a beef-breeding herd, W. H. Tomh^ive and B. O. Sevee- 
soN {Penmylvania Sta, EpL 1^13, pp, 107-184, pis, 4)* — is a continuation 
of work previously noted (E. S. K., 28, p. 266). 

In this experiment the tv’o lots of ten cows each were wintered from Novem- 
ber 15, 1912, to April 25, 1913, in an open shed and fed a ration composed of 
corn silage and cotton-seed meal, corn silage being fed to meet the appetite of 
the cows and cotton-seed meal at the rate of 1 lb. daily per cow. Lot 1 (Short- 
horn cows) made a total gain during the period of 11.9 lbs. per head; lot 2 
(Aberdeen- Angus cows), 36.6 lbs. per head. The two lots consumed the same 
total amount of feed, approximately 9,600 lbs. of corn silage and 161 lbs. of 
cotton-see,d meal per head, which cost $19.32 per head. The cost of bedding was 
estimated at $4.52, the labor cost in feeding $2.50, and the value of manure 
$7.60 per head, making the net cost of wintering a cow $18.73. The average 
daily gain made per head by the Shorthorn calves from these cows, was 1.56 
lbs. and by the Aberdeen-Angus calves 1.41 lbs., or an average of 1.47 lbs., which 
cost, per pound of gain. 4.11 cts. 

Haxntenance rations for breeding docks of mutton and wool sheep, B. O. 
Sevebson (Pejinsylimiia Sta. Bpt. 1912, pp, 149-177),— Worn lots of 10 ewes 
each, lots 1 and 2 being composed of Shropshires and lots 3 and 4 of Delaine- 
Merinos, were fed for 20 weeks. Lots 1 and 3 received a roughage ration con- 
sisting of corn silage supplemented with cotton-seed meal. The silage w^as fed 
twice daily in accordance with appetite, while the cotton-seed meal was fed at 
the rate of 1 lb. per 25 lbs. of silage. The grain mixture was composed of 
shelled corn, oats, wheat bran, and linseed meal 5 : 3 : 2 ; 1 : This mixture was fed 
at such times and in such amounts as were sufficient to keep the ewes in good 
breeding condition. Lots 2 and 4 were fed a roughage ration composed of corn 
silage fed in the evening and alfalfa fed in the morning. The amount of each 
was governed by appetite. The grain mixture was similar to the mixture fed 
lots 1 and 3. Analyses of the feeds are reported. 

It was noted that the lots receiving corn silage as the sole roughage made 
greater gains for the entire period than those also receiving alfalfa. It appears 
that corn silage with cotton-seed meal as a source of protein was as efficient as 
■ com silage with alfalfa hay as a source of protein. The average gains per head of 
breeding ewes for the period were; 9.054, —1.119, 11.546, and —1.563 lbs. for the 
respective lots. 

Comparing the lots fed silage and those fed alfalfa and silage, the greatest 
losses during lambing time were with the latter. The Shropshires were aifected 
by more variation in weight than the Delaine-Merino lots. This is said to sub- 
stantiate the old version that ** Merino sheep, though not as easily placed in 
high condition of flesh, will retain their condition with greater persistence than 
mutton sheep.” 

The air-dry matter consumed by lots 2 and 4 in the form of alfalfa hay re- 
mained practically uniform and identical in both lots. A lesser amount of air- 
dry matter was consumed by both lots in the form of corn silage than In the 
form of alfalfa hay. In lot 2 the amount of air-dry matter in the corn silage con- 
sumed gradually decreased with the advance of the feeding period. In lot 4 the 
amount was practically constant, decreasing slightly with the advan^ of the 
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pounded as follows, in percentages of net thermal energy values (not weights) : 
nation % silage, cotton-seed meal, and starch, 100:0:0; ration 2, 0:100:0; 
ration 3, 10:30:0; ration 4, 50:50:0; ration 5, 34.5:34,5:31; ration 6, 
69:0:31; ration 7, 30:70:0; ration 8, 15.8:36.9:47.3; ration 9, 52.7:0:47.3. 
High-grade yeaiding Shorthorn steers were used, and the digestion trials were 
of 10 days’ duration with a suitable interim between each trial. 

It was found that starch, when fed in excessive amounts, seemed to exert 
a depressing effect upon the digestibility of the nitrogen and crude fiber, even 
when the excess was not great. When 47.3 per cent of the net energy of the ra- 
tion was supplied in the form of starch there was also a depression in the di- 
gestibility of the total ash. These depressions in digestion of nitrogen, crude 
fiber, and ash were accompanied by a rise in the digestion of fat, which was 
quite noticeable in the high starch rations. The depression in the digestibility 
of the several nutrients brought about by the addition of starch was largely^ 
overcome, and in some instances completely overcome by the addition of cotton- 
seed meal, even though the quantity of starch remained constant. Increasing 
the quantity of crude fiber in the ration did not exert a depressing effect upon 
the digestibility of the nitrogen-free extract, but tended rather to increase the 
percentage of nitrogen-free extract digested. 

The variability of the results from different steers, due either to the in- 
dividuality of the animals or to the imperfections of the usual methods of 
conducting metabolism experiments, was so great as to obscure in many cases 
the vacations resulting from the influence of food combinations. The nearer 
the rations approached ’what is generally considered a normal ration, such as 
a ration in which 70 per cent of the net energy is supplied in the form of 
silage and 30 per cent in the form of cotton-seed meal, the smaller were the 
variations among individuals. 

Steers when changed from one ration to another apparently do not at fiipt 
secure all of the nutriment from the ration that they will secure after they have 
been on the feed for a time. Especially does this seem to be true when the 
change is from a rich to a poorer diet. Even when as much as 47.3 per cent of 
the net energy of the ration was supplied in the form of starch the iodin test 
did not indicate the presence of starch in the feces. Within certain limits the 
total quantity of nitrogen excreted by tlie feces was fairly constant, despite 
marked change in the nitrogen intake and digestibility. A 200-kg. steer will 
excrete by the feces as much as 5.84 gm. daily of metabolic nitrogen for a con- 
siderable period (25 days). 

The figures obtained relative to the actual coefficients of digestion, as com- ' 
pared with the calculated, so far as the silage and cotton-seed meal rations are 
concerned, indicate that for most nutrients a fair degree of reliability can be 
placed upon the calcnlated coefBcients of digestion. Eor the dry matter the 
variation was never over 5 per cent ; for the nitrogen, never over 7 per cent; for 
the crude fiber, never over 10 per cent; for the fat, never over 14 per cent; and 
for the ash, never over 30 per cent. In the case of the silage and cotton-seed 
meal rations, modified by the addition of stazxh, much less reliability could bo 
placed upon the calculated coefficients of digestion. For the dry matter the 
variations amounted to as much as 20 per cent ; for the ash, 35 per cent ; for the 
nitrogen, 73 per cent; for the crude fiber, 45 per cent; for the nitrogen-free 
extract, 15 per cent ; and for the fat, 55 per cent. 

Cottbn-s^ cake vs. cold-pressed cotton-seed cake for beef cows.*^ Mixed 
grain vs. cottonrseed cake for growing beef cattle, A. D. Favilijs (Wyoming 
BU. Bid. 106 pp. jfi).— In part 1 of this bulletin it -is shown that in an 

experiment with two lots fqur beef cows each 2.4 lbs. of cake^ 
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when fed with native hay, was practically equal in feeding value to S lbs. of 
cold-pressed cake. Part 2 treats of an experiment with two lots of four beef 
heifers each, fed 141 days, in which it was found that a ration of 4 lbs. of a 
mixture of equal parts of corn meal and mill-run bran gave better gains than 
did 2 lbs. of cotton-seed cake. The economy of gains depended upon the relative 
cost of feeds. 

The maintenance of a beef-breeding herd, W. H. Tohhave and B. O. Sevee- 
soN {Pennsylvania Sta, Rpt 1913, pp, 167-134, pis, 4 ). — ^This is a continuation 
of work previously noted (E. S. R., 28, p. 266). 

In this experiment the two lots of ten cows each were wintered from Novem- 
ber 15, 1912, to April 25, 1913, in an open shed and fed a ration composed of 
corn silage and cotton-seed meal, corn silage being fed to meet the appetite of 
the cows and cotton-seed meal at the rate of 1 lb. daily per cow. Lot 1 ( Short- 
horn cows) made a total gain during the period of 11.9 lbs. per head; lot 2 
(Aberdeen-Angus cows), 36.6 lbs. per head. The two lots consumed the same 
total amount of feed, approximately 9,600 lbs. of corn silage and 161 lbs. of 
cotton-seed meal per head, which cost §19.32 per head. The cost of bedding was 
estimated at §4.52, the labor cost in feeding $2.50, and the value of manure 
§7,60 per head, making the net cost of wintering a cow $18.73. The average 
daily gain made per head by the Shorthorn calves from these cows was 1.56 
^ lbs. and by the Aberdeen-Angus calves 1.41 lbs., or an average of 1.47 lbs., which 
cost, per pound of gain, 4.11 cts. 

Maintenance rations for breeding flocks of mutton and wool sheep, B, O. 
Sevbeson {Pennsylvania 8ta, Rpt, 1912, pp, 149-177 )> — ^Four lots of 10 ewes 
each, lots 1 and 2 being composed of Shropshires and lots 3 and 4 of Delaine- 
Merinos, were fed for 20 weeks. Lots 1 and 3 received a roughage ration con- 
^ sisting of corn silage supplemented with cotton-seed meal. The silage was fed 
twice daily in accordance with appetite, while the cotton-seed meal was fed at 
the rate of 1 lb. per 25 lbs. of silage. The grain mixture was composed of 
shelled corn, oats, wheat bran, and linseed meal 5 ; 3 : 2 : 1 : This mixture was fed 
at such times and in such amounts as were sufficient to keep the ewes in good 
breeding condition. Lots 2 and 4 were fed a roughage ration composed of corn 
silage fed in the evening and alfalfa fed in the morning. The amount of each 
was governed by appetite. The grain mixture was similar to the mixture fed 
lots 1 and 3. Analyses of the feeds are reported. 

It was noted that the lots receiving corn silage as the sole roughage made 
greater gains for the entire period than those also receiving alfalfa. It appears 
that corn silage with cotton-seed meal as a source of protein was as efficient as 
corn silage with alfalfa hay as a source of protein. The average gains per head of 
bi'eeding ewes for the period were : 9.054, —1.119, 11.546, and —1.563 lbs. for the 
. respective lots. 

Comparing the lots fed silage and those fed alfalfa and silage, the greatest 
losses during lambing time were with the latter. The Shropshires were affected 
by more variation in weight than the Delaine-Merino lots. This is said to sub- 
stantiate the old version that ** Merino sheep, though not as easily placed in 
high condition of flesh, will retain their condition with greater persistence than 
s , mutton sheep.*’ 

^ The air-dry matter consumed by lots 2 and 4 in the form of alfalfa hay re- 
mained practically uniform and identical in both lots. A lessev amount of air- 
dry matter was consumed by both lots in the form of corn silage than in the 
form of alfalfa hay. In lot 2 the amount of air-dry matter in the corn silage con- 
sumed gradually decreased with the advance of the feeding period. In lot ^ 
amount was practically constant, decreasing slightly with advance, of ifee 

18883''— No.2---16h-— 6 ' " ^ ^ Z,; ' . 
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espex'imeiit This serves to indicate that the amotint of corn silage consumed hy 
breeding ewes decreases with prolonged feeding and that alfalfa hay will re- 
main practically constant when both are fed as roughage in the same ration. 
The total amount of air-dry matter consumed by breeding ewes was greatest 
with lots fed alfalfa hay and corn silage as roughage. Due to greater weight and 
size, the Shropshire consumed more air-dry matter than the Delaine-Merino ewes. 
The consumption of air-dry matter per 100 lbs. of live weight was also slightly 
less with the Delaine-Merino ewes receiving corn silage as roughage than the 
Shropshire consuming the same ration. From these data it appears that the 
Delaine-Merino breeding ewes or wool sheep require more air-dry matter per 
unit weight than mutton-type Shropshire ewes. 

The cost of feeding the ewes in all lots increased with the addition of grain 
and commercial feeds. Lot 1, receiving corn silage alone as a roughage, had a 
daily cost of 2.2S2 cts. per ewe and 1.72 cts. per 100 lbs. of live weight during the 
period. Lot 2, receiving alfalfa hay and corn silage as roughages, had an average 
daily cost of 2.933 cts. per ewe and 2.264 cts. per 100 lbs. of live weight. The 
same correlation was obtained with the costs of feeds fed the Delaine-Merino 
sheep. The average cost per ewe was 1.959 cts. daily in lot 3 and 2.698 cts. in 
lot 4, and per 100 lbs. of live weight the cost was 1.851 cts. daily in lot 3 and 2.641 
cts. in lot 4. The cost of maintaining the Delaine-Merino ewes was less than 
that of the Shropshire ewes because of the greater size and feed capacity of the 
Shropshire sheep. However, the cost of feed fed per unit weight uras less with 
the Shropshire than with the Delaine-Merino ewes. 

A study was made on the effect of rations fed, the behavior of the ewes and 
lambs, the percentage of lambs raised in each lot, the development of lambs after 
birth until they reach eight weeks of age, the condition of the ewes, the sex of 
lambs, and the feed consumed by the lambs. 

Comparing the two Shropshire lots 1 and 2 with the two Delaine-Merino lots 
3 and 4, the average weight of ewes and lambs was greater with the former. 
The Shropshire ewes averaged 131 Ihs. and the Delaine-Merino ew'es 102.16 lbs. 
at the time of weaning. The Shropshire lambs averaged 9.42 lbs. and the De- 
laine-lMerino lambs 8.52 lbs. The Shropshire ram lambs averaged 10.58 lbs. 
and the ewe lambs 8.88 lbs. 

The iambs in lot 1 consumed the greatest amount of air-dry matter per head 
daily. In lots 3 and 4 the amount consumed was practically identical. The 
Shropshire lambs consumed more gi'ain than the Delaine-Merino lambs. The 
average weight of ram lambs in the Shropshire lots at the end of eight weeks 
was 35.2 lbs. and of Shropshire ewe lambs 28.59 lbs. The ram lambs In the 
Delaine-Merino lots averaged 29.25 lbs. at the end of eight weeks, while the ewe 
lambs weighed 28.25 lbs. The Shropshire and Delaine-Merino ewes fed corn 
silage supplemented with cotton-seed meal had heavier Iambs than ewes of the 
same breed receiving corn silage ^d alfalfa hay as roughage. 

In a study made of the production and value of wool by the breeding ewes, 
there appeared to be a greater amount of yolk or oil in the fleeces of the lots 
receiving corn silage alone as roughage. Unwashed Shropshire fleeces brought 
more per pound than the Delaine-Merino fleeces. The average weight of the 
fleeces was 6.799, 6.12$, 12.587, and 11,386 lbs. for the respective lots. 

The author states that this investigation is still in progress and that a dupli- 
cation is deemed necessary to justify definite conclusions. 

Beport of the animal husbandman J&tney StaB, Ept 1914, pp, 85--98, 

pU. -A 4-acre plat of rape, soy beans, and sweet clover pastured an equiva- 
lent of m days by 30 spring pigs produced, deducting gains made by corn, 1,854 
lbs. of pork. It was observed that the pigs preferred the bean forage and that 
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the rape was next in palatability, A 2-acre plat seeded with rye in NoTember 
and pastured during the winter, seeded to corn and soy beans in June and in 
August broadcasted with rape and rye, and pastured during the summer, pro- 
duced 776 lbs. of pork. A 3-aere tract seeded with rye and vetch in November, 
with corn and soy beans in May, rape and soy beans in August, and pastured 
during the spring and fail produced a total of 1,461 lbs. of pork. A mixture of 
rape and sweet clover proved especially attractive to pigs, it being preferred to 
alfalfa. 

The number of sows and their litters that can be pastured on alfalfa with 
safety throughout the year was found to be five per acre, provided they are 
given a liberal grain ration dur'ng the time when they are nursing the pigs. 
The most rapid and economical gains resulted in the case of two Buroc sows 
that were fed ear corn with 10 per cent of tankage while grazing on alfalfa 
forage. The pigs responded to this ration and made more than 1 lb. of gain per 
day throughout the season. On a basis of net gain per acre, i. e., after deduct- 
ing the cost of feed consumed and calculating pork at 10 cts. per pound live 
weight, the alfalfa fields, now six years old, produced a net profit of §41 per 
acre in 1914. It is concluded that swine are able to market alfalfa in the form 
of pork at a profit unequaled by any other method of handling this crop. 

Of a number of pigs sold to a hog cholera serum laboratory, certain pigs 
proved noticeably resistant to the disease when injected with the virus. It was 
found that the hardiest and most resistant pigs were farrowed from sows that 
had been housed in the open, with only the protection afforded by the colony 
houses. Other pigs which had been pen raised and had not been given free 
range nor fed on a forage crop reacted shortly after an injection of the virus. 

Pigs given a mineral mixture of charcoal, salt, bone meal, air-slaked lime, 
gentian, sulphur, and ferrous sulphate did not root, whereas pigs not receiving 
this mixture did root. 

Trials, with the colony-house system of wintering brood sows proved very 
satisfactory. The sows were hardy and the litters large and healthy. It was 
found that the best pigs could be traced to the brood sows giving the most 
milk, and that sows farrowing in good fiesh were the heaviest milkers. To this 
end the grain ration was increased after the sow or gilt was safely settled, 
say 45 days after mating. At farrowing time the sows were all in good flesh 
and bloom. The corn and alfalfa ration was supplemented with some bran and 
tankage during the five weeks preceding farrowing. The corn was taken away, 
entirely two weeks before parturition and the amount of feed increased in bulk 
by the use of pulped roots and alfalfa leav^. The sows were again placed on 
full feed (all they would eat and clean up with relish) when the pigs were four 
weeks old. An attempt was made to combine the feeding of alfalfa hay after 
farrowing, but it proved too bulky and the sows lost flesh and failed to give a 
satisfactory flow of milk. Green rye gave much better results than the alfalfa 
hay, apparently because of its succulent properties. 

Trials previously noted (E, S. E., 32, p. 569) were continued to determine a 
method whereby the refuse product known as garbage tankage or ** stick*" 
could be safely fed to pigs. It was found that two methods of neutralizing tlie 
acidity were practical, one being the use of lime water, and the other material, 
used being ground limestone. The product varied materially in its composition 
both chemically and mechanically, and for this reason it is not deemed pc^sible 
to give a definite formula governing the amount of these materials required for 
neutralization, A mixture made up of corn meal, stick, and blackstrap mo* 
lasses 4:8: 3, together with a small amount of red dog flour, was fed to pigs for, 
96 days, producing an average daily gain of 1.656 lbs. per pig. This : 
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proved its nsefuliiess In fattening old sows for market. In its present form the 
stick is too bulky, and it is suggested that it be dried and distributed in the 
form of powder. 

In a lot of pigs fed corn and digester tankage with skim milk, the gains cost 
10 cts. per pound as compared with 3.76, 4.99, 5.99, and 4.6 cts. in lots where 
the stick was used, but these results are not deemed conclusive. 

E»ape for fall pigs, 0. K. McCleixanb and P. V. Ewing (Georgia Sta, Giro. 
73 il9U), pp. 4, 1 ). — General information on the value of rape for fall pigs 
based on station work is summarized. Pigs fed on rape pasture averaged from 
25 to BSJ per cent larger than when fed in a dry lot. The loss of pigs to 
weaning age was also reduced by the use of this pasture from 20 to 25 per cent 
to less than 6 per cent. On fall-planted rape from 14 to 21 hogs per acre were 
grazed from October 28 to April 7. 

Growing and fattening liogs in Montana, P. N, Flint and B, F, Milleb 
(Montana Sta. Circ, 50 (1915), pp. iS-ll, figs, 2).— General information is given 
on methods of growing and fattening hogs under Montana conditions. An 
article by H. Welch on diseases of swine is appended. 

[Changes in form due to fattening of horses], W. A. Cochel and B. O. 
Seveeson (Pennsylvania Sta, Rpt 191%, pp, IZJf-UO, figs. 5 ). — ^This reports 
measurements taken of the fattening horses nsed in the experiment previously 
noted (E. S. R., 28, p. 171). 

A record of the outline of the chest and the middle of the paunch of each 
individual horse was made at the beginning and close of the experiment by 
means of an adjustable chain, for the purpose of determining where the fat was 
placed on the body. It was found that there was little change in depth of body, 
especially at the heart girth; that there was an apparent improvement in the 
spring of the rib and a very material increase in the width of the body through- 
out. It appeared that the greatest changes in form due to the fattening process 
are in those parts of the body where there is the heaviest covering of muscle. 
A very marked change in the form of the chest was noted in the location of the 
point of greatest width, which is nearly 2 in. higher in the fat animal than in 
the one in thin condition. There was a smoothness in outline and rotundity of 
form after fattening entirely absent before the finishing process is started. In 
the outlines of the middle of the paunch of thin horses there was a flattened 
api^earanee above the median line, while the same measurements after fattening 
resulted in an almost perfect circle. 

As the horses lost in weight and condition, due to work, they assumed a form 
similar to that ■which they had before the fattening period. These changes show 
^at the horse at hard work may not only utilize his daily rations for the pro- 
duction of work but may draw upon the reserve energy which is stored up in the 
form of fat on his body- There was very little change in the length of head and 
shoulder and the distance from the chest and hock to the ground. The length of 
back as measured from the scapula to the hip decreased lightly, due to a deposit 
of fat over the hips and immediately behind the scapula ; there was an apparent 
lowering of the hind flank. The losses in the^ two measurements, however, 
were so slight as to be within probable error of measurements. There was an 
increase in height both at the withers and croup. At the beginning the horses 
were higher at the withers, but when finished were higher at the croup, probably 
due to the deposit of fat within the heavy muscles over the hips. 

The results of these measurements seem to indicate that the greatest change 
in fattening horses is one of width rather than depth; that the smoothness, 
symmetry, and general appearance are greatly improved by the rounding out ” 
process due to. deposit of fat within the muscles and that the form of the indi- 
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vidual is largely a matter of condition, while the type is almost entirely due to 
breeding. 

Developing draft colts, W. A. Cochei. and B. O. Seveeson (Penmylvania 
Sfa, Rpt 191%, pp, 126-134, pis, 16). — ^This is an amplification of work pre- 
viously noted (E. S. R., 29, p. 773), with additional data on the rate of growth 
and change in form of draft colts from weaning until two years of age. 

Cross-section measurements of the h%art and paunch girth were made at in- 
tervals of three months from November, 1910, to April, 1912. It appears that the 
rate of growth as measured by the increase in the length of bones is continuous 
from birth to maturity, but that the increase in width of body may remain 
stationary while that in depth increases. This is to a very large extent due 
to the amount of food that the animal consumes over and above that required 
for maintenance and growth which is represented by a deposit of fat over the 
outside of the chest. There was apparently a greater increase in the depth of 
chest than in the depth at the middle of the paunch, doubtless due to the colts 
being “ paunchy ” at the beginning of the feeding period. 

Lineal measurements were also taken. It was observed that the height of 
withers was materially greater at weaning time than that of the croup, while in 
their 2-year-old form the difference was very much less. The depth of the 
chest increased 32 per cent during the entire period, while the distance from the 
chest to the ground only increased 9.78 per cent, showing that the foal is much 
more leggy ” than the mature horse. There was very little change, amounting 
to only 1.8 per cent, in length of the cannon of the hind leg as indicated by 
the measurement from the point of hock to ground. There was a very material 
increase in the length of shoulder and also in the length of back as measured 
from the scapula to the hip. In all of the measurements, however, the increase 
in width was proportionately greater than the increase in height, so that the 
body may be said to change in both depth and width to a greater extent than in 
the length of the long bones of the skeleton. There was apparently a much 
greater increase in the circumference of the girth at the heart than in either of 
the circumferences at the hind Sank or in the middle of the paunch. During the 
last .period, when the grain rations were increased very materially in order to 
induce fattening, the most noticeable change was in the width of the body 
throughout. There was practically no additional growth in the depth of the 
chest or in the length of the cannon during this period. The greatest change 
was in the rounding out and improvement, in the symmetry, form, and general 
appearance of the animals rather than any actual change In the form as indi* 
cated by the change in skeleton. 

Individual characteristics of hens, H. W. Jackson (Pmnsplvania Sta. Mpt. 
191%, pp. 228-%4it iO). — ^Three experiments were conducted to ascertain the 

difference in individual preference for feed stuffs, and variation in the nutritive 
ratio preferred by individuals. 

It was noted that hens taken from the same general flock and previously fed 
on the same or similar rations developed pronounced preferences in feeding, 
preferences which persisted throughout the entire period of observation. One 
hen, for example, promptly selected a ration of corn, wheat, and scrap, with a 
very large proportion of corn, and that ration remained characteristic of her 
throughout the entire year. The proportions varied and on lighter laying in the 
second season wheat consumption decidedly increased, but her corn preference 
persisted to the end. Hens that showed an indisposition to consume enough 
oyster shell properly to inclose the eggs were ^ven 10 grains of powdered oyster 
shell daily in capsules. The ^ells resumed their normal atrengthy 
and texture* ' , 
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Different clry mash mixtures were tried, but there was no apparent pref- 
erence, With the exception of certain hens, dry mash consumption was very 
slight regardless of the mixture used. None of the hens showed a particular 
liking for meat scrap. It was found that the consumption of oyster shell varied 
with the egg production. 

The consumption of grit was small and in practically all eases governed by 
the season, reaching its height in early winter and dropping to practically noth- 
ing in spring and summer, at which time also shell consumption reaches its 
highest point. Attention is called to the fact that the heaviest grit consumption 
is at the time when new feathers are being formed and when presumably the 
greatest demand is being made for mineral elements. While the average con- 
sumption of grit by these hens, on a ration consisting mainly of whole grains for 
an entire year averaged 0.14: oz. per hen per week, cockerels being fattened on a 
ration of finely ground grains and buttermilk have been found to consume 0.84 
oz. w'eekiy per fowd. 

The effect of season and production on food consumption, while it seems to be 
indicated in the records of individuals, gives uncertain results when applied to 
totals or averages for a number of individuals. The year divides itself into 
three periods, two laying periods and one nonlaying period. The first period runs 
from July 6 to October 25, 16 weeks; October 26 to February 28, 18 weeks; and 
March 1 to July 4, 18 weeks. The average food consumption and performance 
per wreek for each hen is given by periods in the following table : 


Average food comumptlori per weeh per hen for the three seasonal periods. 


Period. 

Com. 

Oats. 

Wheat. 


Meat 

scrap. 

Total 
feed. 1 

Oyster 
^en. 1 

Grit. 

Ho. of 
eggs. 

Weight 
of hen. 

July 6 to Oct. 25 

Oct.26to Feb.2S... 
Mar. 1 to July 4 

02. 

8.49 

8.76 

6.70 

02. 

1.71 
.87 

1.72 

02. 
12.84 
13.42 
12. SO 

Oz. 

1.94 

1.01 

1.49 

02. 
1,14 ! 
.59 i 
.75 1 

Oz, 
26.13 
25.11 1 
22.98 

Oz. 

0.69 

.32; 

.92 

02. 

0.13 

.23 

.02 

2.60 

.32 

3.47 

Oz. 

4.90 

5.29 

5.64 


It is seen that though the production of eggs dropped practically to zero 
during the second period, the food consumption dropped very little as com- 
pared with the fii’st period. In the third period egg production was fairly heavy 
and weight increased; food consumption perceptibly decreased. Apparently, 
winter conditions make as much of a draft on the fowls as egg production. 

All nonproducers were found to be diseased either in the liver or ovary, 
and it is deemed an interesting point for further observation as to the extent 
to which iionproduction may be the result of pathological conditions which 
do not noticeably affect general health for months or even years. 

Beport of the poultry husbandman, H. E, Imwis and W. C. Thompson (Ifew 
Jersey Bias. Ept i914, PP- 99--1S9, pis. g).— In experiments to determine the 
value, of sour milk as a supplementary feed for growing chicks there did not 
appear to be any appreciable difference between the palatabiiity of the naturally 
soured skim milk and a commercial product, Bulgalactine milk. The sour 
skim milk formed a source of easily digested protein. The chicks receiving sour 
skim milk consumed a toger amount of mash and on the average more grain, 
with a corresponding increased rate of growth. The sour skim milk seemed 
to increase the appetite, causing a greater consumption and a more economical 
use of the food, Bour skim milk fed chicks made a larger and more uniform 
gain than those not receiving it, and appeared brighter and healthier at the 
close of the experiment than did the othei^. There was also lower mortality 
In all milk-fed pens than ^ those not recelThig milk. 
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In a comparison of the effect of a 25 per cent and a 10 per cent meat scrap 
ration for laying pullets it was found that the increased percentage of meat 
scrap resulted in an increased egg production which more than offset the in- 
creased cost of the ration. The increased percentage of meat scrap showed no 
detrimental effects upon the vitality of the fowls, but appeared to give them 
increased vigor. The forced production of the pullet year was not, however, 
followed by a continued high production during the second year. The birds re- 
ceiving a lower percentage of meat scrap during the first year kept up a uniform 
production throughout the second year, not noticeably dropping as in the case 
of the birds receiving the higher percentage of meat scrap, which seemed to 
have been somewhat broken down by the heavy production during the previous 
year. However, it is thought that the forcing of birds during their pullet year 
for high egg production is justified. During the second year these birds might 
be kept for breeders, in which case they would receive a lower percentage of 
meat scrap and no attempt made to force egg production. 

Five pens of White Leghorn pullets were fed alike except as to the protein 
feeils allowed. Pen 1 received meat scrap, or animal protein, and pens 2, 3, 
4, and 5, 83 per cent of soy-bean meal, gluten meal, linseecl-oil meal, and cotton- 
seed meal, respectively, in a dry mash. All peas received the ordinary grain 
mixture. Data are given for the first year’s egg production and food consump- 
tion, but further work is to be done before definite conclusions are reached. 
It has been observed that during the first year the mortality is high in the pens 
receiving the oil meal and the cotton-seed meal. A number of the birds have 
apparently broken down under the strain of the highly concentrated rations. 

Five pens of 50 White Leghorn pullets each were fed alike except as to suc- 
culent feeds. Pen 1 received a commercial product, Succulenta tablets; pen 
2, dried-beet pulp; pen 3, mangel beets; pen 4, sprouted oats; and pen 5, no 
succulents of any kind. The total egg production for the year was 4,432, 4,6T0, 
5,347, 5,517, and 4,239 for the respective lots. Further experiments are to be 
conducted before definite conclusions are reached. 

A description is given of a proposed standard multiple unit duck house cover- 
ing New Jersey conditions, and of a double-pen breeding house to be used for 
breeding flocks on general farms. 

From the results of crossbreeding work with reciprocal crosses of Black Lang- 
shans and White Leghorns, it is concluded that the Black Langshan is essen- 
tially a white bird with white plumage, white shanks, -white beak, and a bay eye. 
Superimposed upon this is a black pigment. This superimposed black pigment 
is sex limiting in this mode of inheritance only when the male bird possesses this 
black pigmentation ; in which case, so far as this inheritance in the first genera- 
tion is concerned, it behaves similar to a dominant character. White Leghorns 
carry, without a doubt, a factor for barring. Besults tend to point to the fact that 
the factor which inhibits the appearance of the barring (if such a factor is used 
to explain the nonappearance of the barring) varies in intensity in different in- 
dividuals, and may vary in the same individual at different times. The cause 
for this at present is undetermined. Further work along this line is contem- 
plated before definite conclusions are reached. 

Preliminary observations indicate the need of shade on the range for growing 
chicks, results with corn proving more satisfactory on the whole than peach trees 
or buckwheat for the purpose. 

Severe winter weather resulted in a great many frozen combs and wattles 
and in a general lowering of vitality in ^1 breeding flocks with both males and 
females. Bggs saved for hatching during that period were found, upon incubate 
ing, to be very low in fertility and what futile eggs were secured wa?e fo^ to 
contain germs which were weak, , 
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From experiments in progress to determine the relation which exists between 
the vigor, age, and health of the breeding flock and the hatchability of eggs 
which are produced, it has been concluded that for hatching eggs should be saved 
only from hens which have reached maturity, or from hens which have been 
through at least one complete molt, and from mature birds that have not been 
excessively forced for heavy egg production during the previous winter and are 
vigorous and healthy in every respect 

Experiments indicate that there is no advantage in late fall hatched pullets. 
Birds hatched late in the season did not have time to mature before winter set in 
and consequently were not fitted for egg production until along in the sioring. 
From tests with various kinds of brooder stoves it is concluded that the most 
efficient forms are those which have a capacity of from 250 to BOO chicks. 

A brief note on summer sickness of fowlSj with symptoms of ptomaine poison- 
ing, is given, the trouble being ascribed to eating carrion flesh. There is also 
a detailed description of a scheme which has been worked out for the cooperative 
selling of eggs. 

Experiments in fattening fowls for market, H. W. Jackson and B. Y. 
Mitchell {Pennsylvania Sta, RpL 1012, pp. 100-208, pis. 2). — Methods of 
fattening poultry for market are described, and experimental work reported. 

There appeared to be little difference in gains in crate fattening as compared 
with pen fattening with the American class of fowls. The kind of birds best 
suited for this kind of feeding are considered to be those of the American class, 
such as the Barred Plymouth Bocks, Wyandottes, and Bhode Island Beds, and 
the season of the year best suited for this kind of work from August 16 to 
Kovember 15. 

Experiments in continuation of work previously noted (B. S. E., 28, p. 1T2) 
were conducted to determine what feeds are most profitably fed and the best 
method of feeding. Six groups of two pens each of five 2 to 8 lb. White Leg- 
horn cockerels each were fed for two weeks the following rations: Group 1, 
white bolted corn meal, low-grade flour, oatmeal, pea meal, buckwheat middlings, 
and wheat middlings, 24:6:1:1:1:1; group 2, the same ration as group 1 in the 
proportion of 12 : 4 : 6 : 6 : 4 : 2 ; group 3, the same as group 2 in the proportion of 
1 : 1 ; 10 ; 10 : 8 : 4 ; group 4, white bolted corn meal, oatmeal, low-grade flour, pea 
meal, buckwheat middlings, wheat middlings, and tallow, 28.6 : 6.5 : 1 ; 1 : 1 : 1 : 1 ; 
group 6, vehite bolted corn meal, oatmeal, low’-grade flour, pea meal, buckwheat 
middlings, wheat middlings, and sugar (brown), 22.5:5.25:1:1:1:1:2.25, re- 
spectively. Group 6 w^as a check lot. The cockerels were not profitably fat- 
tened on any ration, although the quality of flesh was somewhat improved. The 
best gains were made on the wicl^t rations, the gains decreasing uniformly 
with the nutritive ratio of the ration fed. 

In a ^cond experiment three groups were fed three weeks on corn meal, low; 
grade flour, wheat middlings, buckwheat middlings, and buttermilk in the fol- 
lowing proportions: Group 1, 65:15:15:5:300; group 2, 60:10:15:15:200; 
group 3, 55 : 10 : 15 : 20 : 150. The results of the test indicate that from 1.5 to 1.75 
lbs. of buttermilk per pound of ground grain, which makes the ration thin enough 
to pour, gives better results than a ration either too thick or too thin. It is 
thought that approximate results might be secured with soured skim milk where 
buttermilk is not obtainable* 

In connection with this experiment it was found that pens receiving no grit 
or green feed made better gains than the lots with these adjuncts to the ration. 
Comparing fowls fed in crates with fowls fattened in pens it was evident that 
Leghorns weighing over 2 lbs, will do decidedly better in pens. Comparing pen- 
fa}:tened fowls v^dth those on x*aage* the expei*iment indicates that some con* 
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finement is an advantage. Pens in which meat scrap was used in addition to 
the regular grain ration made better gains than pens without meat, but it was 
found that it can not be substituted for milk to any extent. Taking the total 
weekly gains of all pens, the best gains (26.7 lbs.) were in the first week and 
were much smaller (14.78 lbs.) in the second, with a still further reduction 
(12.36 lbs.) in the third week. 

In a third experiment in which rations similar to those in experiment 1 were 
fed for three weeks it was again found that the best gains were secured with 
wider rations. The ration containing tallow was most satisfactory in respect 
to the total gain secured. Gains again dropped as the proportion of protein 
increased, notwithstanding the facts that rations with milk gave better results 
than those without, and the use of milk in the mixture necessarily makes a 
narrow ration with any combination of grain feeds. A comparison of results 
secured in feeding for three weeks with feeding for two weeks shows that in 
this experiment practically all the gains were secured during the first two weeks. 
A comparison of crate feeding and pen feeding gave results favorable to crate 
feeding. 

Experiments to determine the probable profit in fattening farm-raised fowls, 
previously reported (E, S, E., 28, p. 172), were continued. It was found that 
whole grain rations produced slight gains at a heavy es^^ense. The addition of 
meat scrap to grain increased the gains somewhat, but the addition of w’heat 
proved to be a disadvantage- Corn meal with meat scrap, while better than 
whole grains, was too expensive even when mixed with milk. The addition 
of low-grade fiour produced a material increase in gains. Other conditions 
being equal, better results were secured when fowls were fattened in a warm 
room (corresponding to the ordinary temperature in September and October) 
than in a cold room. It is suggested that this does not indicate the advisability 
of heating rooms in which to fatten fowls in cold weather, but to indicate the 
probable desirability of fattening fowls at a time of the year when suitable con- 
ditions can be had without expense. 

There does not seem to be any advantage in the use of gidt and green feed 
in short feeding tests, but both are probably needed in fattening tests extending 
over two weeks. 

From records kept it appears that the total killing loss in preparing fowls for 
market was 14,2 per cent in one test and 10.9 per cent in another. 

Crude fiber in the ration of la3^g hens, W. A. Gochel and H, W. Jackson 
(Pennsylvania, Sta, Mpt 191B, pp. -This is an amplification of work 

previously noted (E. S. E., 28, p. 773), with additional notes on the effect of the 
feeds and methods of handling on the stage of molt among the birds. There ap- 
pears to be no consistent relationship between the rations fed and the weight 
of the eggs, 

A comparison of simple rations with variety in feeding laying hens, 
W. A. CocHEL and H. W. Jackson (Pennsylvania' Sta, Bpt pp, 241-2^1 
pi, 1), — ^This is an amplification of work previously noted (E. S. E., 28, p. 773), 
together with additional notes on feed costs of different rations. ^ 

Improving the Kansas egg, W. A. Liepincott (Kansas Sta. Oirc, B1 (191$)^ 
pp, iO, figs, d)* — General directions are given for improving the quality of 
market eggs, 

Experiments in incubation, H. W, Jackson (Pennsylvania Sta, BpL 
pp, 209-219, pis, S), — ^This Is an elaboration on work previously noted (E. S. B., 
28, p. 773). In a study of the best da1» to discontinue turning eggs in the incu- 
bator, it was found that better results were ^eured by turulng eg^ until tbhy 
began to pip. Such turning did not appear to interfere with ehlcfe beii:^ in 
proper position for pipping* , , . , - , ; ^ 
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Silver fox farming in eastern North. America, N. Deabboen (U, 8 • DepL 
Agr, Buh SOI {1915), pp, 35 figs, 22).— It is said that the silver fox is a color 
phase of the common red fox» The beauty and rarity of its pelt have made it 
the most valuable of fur animals. It was first successfully domesticated in 1894 
In the Canadian Province of Prince Edward Island. In 1910 pelts from ranch- 
bred foxes brought higher prices than those from wild foxes, the average value 
being over $1,300 each. Since that time the demand for breeding stock has been 
so great that very few domesticated foxes have been slaughtered. Stock com- 
panies have been organized to engage in the new industry, with the result that 
a careful study of foxes in domestication has been made which will contribute 
materially to the permanence of fox farming. . 

“A fox ranch should be situated where it will have good drainage and be par- 
tially shaded by a young growth of deciduous trees. Each pair of foxes should 
have a runway of about 2,500 sq. ft They thrive on a varied diet, including 
meat, fish, bread, mush, milk, and table scraps. The reproductive period is about 
10 years. The young are born in April or May, the average litter containing four 
cubs ; but as only about half of the captive females produce young in any given 
year, the annual increase has not averaged above 100 per cent 

“ Poxes bear captivity vrell. No widespread disease has appeared among them. 
VTounds heal readily, and cases of sickness are usually attributable to a lack of 
proper care. By selective breeding the originators of fox culture produced a 
superior strain of animals in the course of a few years. This fact is an assur- 
ance that even greater improvements can be achieved by selecting, from different 
geographic races, foxes of the largest size and crossing them with animals having 
the finest fur.” 

Report of the biologist {New Jersey Stas, Bpf. 1914, 253-293, pis, S ), — 

Bata on the climatic conditions as related to oyster propagation, distribution of 
oyster fry, spawning, and spatting at the Barnegat and Tuckerton stations during 
the season of 1914 are given. 

DAIRY PAEJIIirG— DAIEYim 

Report of the dairy husbandman, A. S. Cook {Neiv Jersey Stas, Rpt, 1914, 
pp, 141-159), — la an experiment to determine the feedlng'value of cured alfalfa 
hay as compared with green alfalfa fed as a soiling crop for cows jyroducing 
milk, and to ascertain the physical effect of green alfalfa fed as a soiling crop 
with silage as compared -with alfalfa hay, two lots of cows were fed by the 
reversal method during two periods of 40 days each. Both lots received in 
addition silage, beet pulp, corn meal, gluten, distillers’ grains, cotton-seed meal, 
and bran. The total average weight of the cows on the alfalfa hay ration was 
practically the same as of those on the soiling crop ration, and the production 
of both lots remained remarkably constant during the entire experiment. The 
average daily milk production was 22.6 lbs, per head when alfalfa was fed as 
compared with 23.1 lbs. on the soiling crop ration. On the alfalfa hay ration 
358.4 lbs. of milk fat from milk testing 3.27 per cent was produced, and on the 
soiling ^op ration 364.9 lbs. from 3.29 per cent milk. The cost of feed was 
$153.90 and the profit over feed cost $100.91 on the alfalfa hay ration as com- 
pared with a feed cost of $132.07 and a profit over feed cost of $125,99 on the 
soiling crop ration. For every pound of alfalfa hay that was fed 1,9 lbs. of 
milk was produced, whfie it required 2.68 lbs. of green alfalfa fed in the form 
of a soiling crop to produce 1,9 lbs. of milk. 

Two lots of three calves and three yearling heifers each were fed by the 
reversal method a soiling crop ration (mainly green alfalfa) and a corn silage 
ration. Both lots in addition received skim milk, alfalfa hay, corn meal, bran. 
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oats, and peas. Each ration contained practically the same amount of protein 
and carbohydrates. 

The average daily gain in weight per calf on the soiling crop ration was 
1.32 lbs. per day and on the silage ration 1.33 lbs. It required 3.2 lbs. of 
nutrients for 1 lb. of gain in the soiling crop ration and 3,4 lbs. in the silage 
ration. 

The cost of feed for the station herd was $113.95 per cow last year and $95.24 
-this year. It is estimated that only 47 per cent of the value of the milk has been 
spent for feed. The cost of labor, bedding, stabling, etc., per cow per year is 
estimated at $35.19. The total profit realized per cow pel* year was $52.19. 

Data on the cost of feed and other items for Holstein, Jersey, Guernsey, and 
Aj^rshire calves are given, also records and results of cow testing asssoeiation 
'work. In a study of these data as regards the relation of the amount of feed 
fed and the cost of feed to the milk produced it was found that when silage is 
used in the roughage ration the greatest profit over feed cost in proportion to 
the amount of milk produced was received when practically the same amount of 
dry matter was fed in the roughage in the grain, and where 1 lb. of dry matter 
was fed in the total feed for approximately 1.2 lbs. of milk produced. "When 
the pounds of milk produced for each pound of dry matter fed in the roughage 
exceeded 3 lbs. and the pounds of milk produced for each pound of dry matter 
fed in the grain was below 2 lbs. the profit over feed cost Tvas considerably 
less in proportion to the millc produced. When the pounds of milk exceeded 
4 for each pound of dry matter in the grain and were below 2.5 for each pound 
of dry matter fed in the roughage there was also a decrease in the profit in pro- 
portion to the amount of milk produced. 

Data are also given on the average production found per cow for 12 months 
for each breed tested for advanced registry. The average cost of feed for a 
7“day record was $4.11, estimated to be slightly above 50 per cent of the value 
of the product ; the average cost of feed for the 30-day test was $15.92, slightly 
less than 50 per cent of the value of the product. These figures indicate that 
cows on advanced registry test are being much more economically fed than is 
generally supposed. 

The average amount of feed consumed per cow for one year by the different 
breeds is computed. The cost of this feed per cow for one year was as follows : 
Guernsey, $103.14; Jersey, $77.77 Ayrshire, $184.33; Dutch Belted, $105.40; 
and Brown Swiss, $131.13. 

Comparison of certain grain mixtures, H. E. Van Noeman and H. P. BXvis 
(Penmylvania Sta, jSpt 1912, pp. 266, — In an exi>eriment to determine 

whether there was any appreciable difference in milk yield due to the character 
of the feeds, when so mixed as to have the same protein to energy ratio but 
derived from different sources, six lots of three cows each were fed during three 
periods of four weeks each by the reversal method three different grain mix-^ 
tures having the same ratio of protein to energy. The greatest difference in 
milk yield for the periods covered was 0.25 lb. of milk per cow per day, in the 
next 0.11 lb., and in the third 0.05 lb, per cow per day. In other words, for all 
practical purposes one mixture was as efficient as another in this experiment, so 
far as milk yield was concerned, but there was a marked difference in cost of 
energy per 100 lbs. in the several mixtures. 

The least es^nsive mixture was corn and cob meal, cotton-seed meal, dis- 
tillers^ dried grains, and gluten feed 4.25:1:3: 1, having a ratio of proteih to 
energy of 1 : 5 and costing per 100 lbs. of energy $1.79. 

The food requirements of milch cows in an open shed as compared with 
regular stabling, H. B. Yah Hobman and H, K Dawes 
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1B12, pp, .—Records were kept of the condition and prodnction of two 

lots of six cows each, one lot housed tinder typical Pennsylvania barn conditions, 
the other in an open shed from November 30, 1911, to March 14, 1912. The 
average diference bet%Yeen the indoor and otudoor temperatures was 12.7 de- 
gi’ees at the time of the morning milking and 7.69 degi*ees at the time of the 
evening milking. 

The time required to care for the group outside and the group inside was 
practically the same. The amount of bedding necessary to keep the animals in 
a cleanly condition was estimated to be more for the outside group. The ani- 
mals all remained in good health tliroughout the period. The appetite of the 
outside group was always keener, and they were more alert than the inside group 
and always more active when turned into the yard for water. The hair was 
coarse, rough, and long and the hides were stiver on the outside group. 

The water drunk by each group was measured for 15 days, the average con- 
sumed by the outside group per cow per day being 64.3 lbs, and for the inside 
gi'oup 61.4 lbs., but the period was deemed too short to be conclusive. The two 
groups Tvere practically of the same weight at the commencement of the test, 
and this weight was maintained practically constant until the last three weeks 
when the outside group started to lose weight. The average milk yield wdien 
the temperature was above the average temperature for the week showed almost 
no variation from the average yield when the temperature was below the average 
temperature for the week in either group. The variation did not amount to 1 lb. 
of milk for a lot of six cows in the instance showing the greatest dliierence. 

The average daily milk production for the period was 16.8 lbs. per cow for the 
outside group and 17.13 lbs. for the inside group ; the average daily fat produc- 
tion, 0,97S and 0.917 lb. per cow; the average total solids produced daily, 2.66 
and 2.59 lbs. per cow ; the total energy produced in milk per cow per day, 7.47 
and 7.16 therms ; and the daily excess of energy consumed over production, 5.8 
and 5.49 therms, respectively. 

Food requirements of milch, cows in open shed as compared with regular 
stabling, H. E. Vais? Nosman {Penmylmnia Sta, Rpt 191S, pp. 161-16S) .—Two 
lots of representative grade Guernsey cows were fed the same grain mixture and 
each individual cow fed grain in proportion to her average daily milk yield of the 
preceding week, with all the silage and hay that she would consume without 
gaining materially in weight, lot 1 being fed outside all winter and lot 2 inside. 

The results so far secured suggest that there is less difference in the yield of 
milk from cows stabled in the open shed as compared with those in closed barns 
than is popularly supposed. The feed consumption was practically no greater 
in the open shed. There was more net energy required for maintenance outside 
than inside. Tliei*e was more milk produced inside than outside, but there w^as 
more net energy produced in the form of milk outside than inside, due to the 
difference In the composition of the milk. These differences are thought to be 
less than the differences which might be due to the variation in the individuality 
of the animals. 

No relation between milk yield and the temperature conditions was noted, 
although it is thought this would poasibly not hold true for a heavy-producing 
cow. 

Summary production of the station herd for twenty-one years, H. E. Van 
Noeman and H. P. Davis {Penmplvania Sta. EpL X91$, pp. BOX, MS).— A 
summary of the production of the station dairy herd for the past 21 years is 
given, continuing previous work (E. g. R., 21, p. 270), 

Rules relative to testing dairy cows {MmmehmeiU Bia. €iro. 57 (19X5)^ pp. 
4).— A revision of Circular 28, previously noted (E. g, R., 24, p. 775). 
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TEe Sliarples milking ma<jliine, H. E. Tan Koeman {Penmijlrania 8ia, Rpt 
1913, pp, 163, 164)- — In a study of the nse of a milking machine it appears that 
one man using two machines secures the greatest efficiency with a herd of 20 
animals, and that as the number falls below this the actual time of the man per 
cow is increased. One man and two machines apparently can do the work of two 
hand milkers, and 'where the number of men required for milking determines the 
amount of labor on the farm, it is thought the use of the milking machine will 
be practicable if other circumstances justify the investment 

derm content of stable air and its effect upon the germ content of milk, 
d. L. A. RxJEHnE and W- L. Kulp (Xew Yorh State Sfa, BuL 409 (1915), pp. 
419-4'^4^ 4) • — bulletin is composed of two parts. 

L MetJiods of ’bacterial analysis of air (pp. 422-446). — This material has been 
previously reported from another source (E. S. R., 33, p. 610). 

II. Stable air as a source of bacteria m milk (pp. 446-474). — In this investiga- 
tion attention was limited to a study of the contamination due to the general con- 
dition of the stable air, no attention being given to localized air contaminations 
that occur in milking due to dirt falling through the air from the cow’s body. 
An attempt was made to control all conditions which might influence the results 
and to measure the factor of air contamination as directly as possible. An ap- 
paratus is described which w'as so constructed as to make it possible to imitate 
the milking process very closely and yet allowed the use of a sterile fluid in the 
place of milk as drawn from the udder, which, it has been found, contains vari- 
able numbers of bacteria. 

It was found that the number of bacteria present in the air of the station 
stable during such barn operations as milking, feeding hay, grain, and the like 
usually varies betw'een 50 and 200 per liter of air. Occasionally much lower re- 
sults were secured and also a few much higher, the highest being 825 per liter. 
When sterile water wms milked in the station stable from the apparatus 
designed for the purpose, the germ content of the liquid was found to average 
12 per cubic centimeter with a maximum of 73 and a usual range of from 5 to 15 
per cubic centimeter. . 

A large number of tests were made in the stable loft. Here it was easily 
possible by sweeping up debris from the floor to secure dusty conditions which 
w’-ere as bad as the worst possible conditions obtainable in commercial dairies. 
When a heavy dust was raised at the beginning of each test the germ content 
of the air 'was usually between 1,000 and 2,000 per liter, with an average of 2,068, 
a minimum of 320, and a maximum of 5,200 per liter. When the dust was 
maintained continuously throughout the test the numbers obtained in the com- 
pletely satisfactory determinations averaged 9,575 bacteria per liter of air, with 
a minimum of 960, a maximum of 28,200, and a usual range of from 2,500 to 
10,000 per liter. 

Sterile -^uter milked under these extremely dusty conditions gave an average 
germ content of 47.6 per cubic centimeter when the dust w’as raised but once, 
the highest number being 133, and the usual range between 30 and 100 per ctibic 
centimeter. When the hea'vy dust was maintained continuously the average 
germ content of the water milked was 604 per cubic centimeter, with a minimum 
of 69, a maximum of 1,430, and a usual range of from 300 to 1,000 per cubic 
centimeter. 

In three commercial stables 58 analyses gave only seven resultB in which the^ 
germ content of the air wns greater than the highest count (825 per liter) ob- 
tained in the station stable, and of these seven only four were decidodiy higher 
than this figure. Milking under the worst of these conditions would, as shown 
by the work done where m artificial dust was raised, have added from WO 
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to 1,(K)0 or more bacteria per cubic centimeter to the milk. On the other hand, 
nnder the conditions usually found in these stables the number of bacteria added 
to milk drawn would have been so few as to be undetectable by known methods 
of analyses. 

It is suggested that other possible sources of contamination, such as the in- 
terior of the udder, the cow’s body, the milkers’ hands and clothes, and the con- 
dition of the utensils be kept in mind in interpreting the importance of the ali- 
as a source of milk contamination. Accurate data showing the relative values 
of each of these sources of contamination are not yet at hand. 

Data were secured which show the effect of exposing a pail of milk to the 
stable air. The data w’ere secured partly by experiment and partly by calcula- 
tion from the experimental data. Under the conditions obtaining in the station 
stable it was found that an average of 55 colonies developed from the bacteria 
which fell on a square centimeter area when dry chopped hay was fed, 71 per 
square centimeter when dry grain was being fed, and 114 per square centimeter ~ 
when milking was in progress. When the effect of leaving 5 liters (about 5 qt.) 
of milk standing in an oi>en 12-in. pail in the open stable for one hour was cal- 
culated from these data it was found that the numbers of bacteria which would 
be added would be 96, 124, and 199 per cubic centimeter under the above con- 
ditions. It is deemed probable that no greater contaminations than those just 
noted occur normally in commercial dairies. 

A few analyses indicate, however, that conditions are bad enough at times 
to produce measurable contaminations in the milk even if this is exposed for a 
short time only. 

Hethods of maMug some of the soft cheeses, W, W* Fisk {2{ew York Gor^ 
mil Sta. Circ. SO pp. figs, 7). — ^Methods of making pot, baker’s, 

and cottage, Keufchiltel, cream, and club varieties of soft cheese are described 
on the basis of tests carried on for several years at the station. Field data, 
analyses, and a bibliography of 28 references are included. 

VETEEIlfAEY MEDICHTE. 

!Eeport of the sixteenth annual meeting of the United States live Stock 
Sanitary Association {Rpt, U. S, Live Stock Sanit Assoc,, 16 {1912), pp. 1B2, 
figs, 8 ), — ^The papers presented before the sixteenth annual meeting are as 
follows : Tick Eradication, a Fundamental Principle Necessary to Consider in 
the Agricultural Development of the South, by E. M. Nighbert (pp. 19-35) ; 
Immunization Against Hemorrhage Septicemia, by J. Mohler and A. Eich- 
horn (pp. 35-40) (E, S. E., 28, p. 281) ; Hemorrhagic Septicemia, by S, H. Ward 
(pp. 40-44) ; Jolme’s Disease, or Pseudotuberculosis, by J. G. Wills (pp. 44-50) ; 
The Yalue of Physical Examination and Clinical Diagnosis in the Control of 
Tuberculosis in Cattle, by Y. A. Moore (pp. 51-55) ; State Control of Contagious 
Diseases in Live Stock, by J. I. Gibson (pp. 55-58) ; Advance Begistration for 
Pure-Bred Cattle Free from Tuberculosis, by O. E. Dyson (pp. 58-66) ; Inspec- 
tion of City Milk from Producer to Consumer, by G, E. Leech (pp. 66-72) ; The 
Sanitary Barn and Clean Milk Production, by C. Way (pp. 72-79} ; The Con- 
trol of Hog Cholera with Immune Serum, by P. Fischer (pp. 70-83) ; Fixed Hog 
Cholera Yirus, by J. Beichel (pp. 83-101) ; Live Stock Sanitary Control Work 
in Canada, by F. Torrance (pp. XOl-105) ; Contagious Abortion Bacillus Yac- 
cine, by L Beicher(pp. 105-111) ; Contagious Abortion, by W. L. Williams (pp. 
111-126 ) ; Preventive Measure Against Equine Influenza Based on Its Bac- 
teriology, by K. S. Ferry (pp, 127-146) ; The Pathology of Parturient Paresis 
(Milk Fever) and the Calcium Salts as a Factor in the Oaaset of Labor, by j. H. 
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Kastle and B. J. Healy (pp. 146-154) ; Strangles of Horses and Its Control^ hy 
B. F, Kaupp (pp. 15^155) ; and Tests for Glanders Based on Field Work In the 
State of Wj’oming, by B. P. Davis (pp. 155-160). 

Report of the seventeentb. annual meeting of tiie United States lave Stock 
Sanitary Association (Rpt V. S. Live Stock Snnit, Assoc., 17 (1913), pp. 255, 
figs, 7). — ^The papers presented before the seventeenth animal meeting are as 
follows: The United States Government Meat Inspection, by V. A. Moore {pp. 
19-24) ; Measles in Live Stock and Its Relation to Rural Sanitary Conditions, 
by B. H. Ransom (pp. 24-27) ; The Diagnosis of Glanders, by J. R. Mohler and 
A. Bichhorn (pp. 2S-SS) (B. S. R., 31, p. S3) ; The Control of Glanders in Kew 
York State, by J. F. DeTine (pp, 3-ir-37) ; Tiie Control of Hog Cholera — A Re- 
view of Four Months’ Work by the Bureau of Animal Industry, by M. Dorset 
(pp. 8S-46) ; Hcfw May a State Most Effectively Combat Hog Cholera? by I. W. 
Connaway (pp. 46-48) ; Necessary Equipment of State Laboratories for the 
Production of Hog-Cholera Serum, by P. Fischer (pp. 48, 49) : Control of Hog 
Cholera in Germany, by K. Schern (pp. 50-67) ; Investigations with Swamp 
Fever, by L. Van Es (pp. 67-71), a bulletin on which has been^noted (E. S, R., 
26, p. 287) ; The Purity of the Farm Water Supply and Practical Methods 
of Insuring Glean Drinking Water, by H, A, Whittaker (pp. 72-78) ; De- 
layed Reactions Follouing Injection of Tuberculin, by J. G. Wills and 0. 
Linch (pp. 78-96), abstracted on page 187; Some Effects of Poor Yentila- 
tion, by G. G. Lipp (pp. 97-101) ; Elimination of Sources of Contamioatioa 
in Milk, by W. D. Frost (pp. 101-107) ; The Present Status of the Control 
of Bovine Tuberculosis by Vaccination, by S. H. Gilliland (pp. 107-112) ; 
The Possibilities and Limitations of the Intradermal Test for Bovine Tuber- 
culosis, by 0. M. Haring (pp. 11-4-123) ; Bovine Tuberculosis in Illinois — 
Modern Method of Handling in Pure-Bred Herds, by O. E. Dyson (pp. 123-132) ; 
The Present and Future Attitude of the Railroads Toward Live Stock Sanitary 
Control Work, by F, S. Brooks (pp. 132-137) ; Proper Basis for Interstate Rec- 
ognition of Health Certificates, by S. H. Ward (pp, 137, 1S8) ; The Control of 
Hog Cholera by Slaughter Methods, by G. Hilton (pp. 138-147) (E. S. R., 31, p. 
886) ; Necessary Regulations for Inspection and Disinfection of Horses and 
Mules for Interstate Shipment, by C. B. Cotton (pp. 147-150) ; Official Inspec- 
tion of Interstate Cattle, by 0. L Marshall (pp, 151-162) ; The Most Successful 
Methods of Tick Eradication, by J, A. Kiernan (pp. 163-184) ; Observations on 
Dourine in the Northwest, by A. W, Miller (pp. 184-187) ; Anthrax Immuniza- 
tion and Control, by E, B. Forbes (pp. 187, 188) ; and Investigations of the 
Etiology of Infectious Abortion of Mares and Jennets, by E. S, Good (pp. 189- 
191) (E. S.R.,29,p.779). 

' Water hemlock (Cicuta), 0- A. Jacobsoit (R’evaM Sta. Bui. 81 {1915), pp. 7- 
46, figs. 16). — This bulletin deals particularly with chemical and toxicological 
work with Cicuta, an account of which plant by Marsh, Clawson, and Marsh, 
dealing largely with the botanical and pathological sides, has been previously 
noted (E. S. R., 80, p. 880). Botanical data and accounts of typical cases of 
poisoning are included. 

The summary as drawn by the author is as follows: 

** Water hemlock is an umbelliferous, poisonous plant, gro%vlng along the baute 
of streams and in marshy ground. It is recognized under at least tliree distinct 
species in this country, all three containing the same poisonous principle, 
cicutoxin, which is located primarily in the rhizome or rootstalk of the plant. 

Cicutoxin is an unstable resinlike substance of the formula CwHssOd, and is a 
complex derivative of pyrone. It decomposes and polymerizes readily, espedatly 
at temperatures above' 50"^ O. It is extracted from the tubers by meai3^ of 
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and enters Tlolently into combination with free bromin. It forms combinations 
with lead, barium, bydrochloric acid, ammonia, and yields the double acetyl 
derivative. A tentative structural formula for the compound has been proposed. 
A reliable chemical test for its presence has been found. Cicutoxin is a spasmo- 
toxin, producing symptoms that may be separated into a prodromal, a paroxysmal, 
and a paralytic stage. Death generally results in from 30 minutes to 12 hours. 
The lethal dose of cicutoxin for the average rabbit is 175 mg. and * 50 mg. per 
kilo body weight * for cats when administered per mouth. Cicutoxin attacks a 
nerve center in the calamus scriptorius and kills by asphyxiation and exhaustion. 
It is not a constitutional poison and the lethal dose can not properly be given in 
terms of milligrams per kilo body weight, antidote is known, and the most 
reliable treatment at present consists in producing vomiting and allaying the 
convulsions by means of a narcotic.’’ 

Some observations on the theory and practice of dipping, W. F. Coopeu 
and H. E. Laws {Parasitology, 8 (1915), No, 2, pp, 190-211, pi, 1, figs, 2 ). — ^This 
is a critical review of work done in the past, together with deductions drawn 
from the available data. The subject is taken up under the headings of the 
process of dipping, the effect of dipping on the tick, the effect of an emulsion in 
a dipping fluid, the action of the emulsion, does the tick take up arsenic from the 
blood or from the skin of the dipped host, cumulative action of arsenic in dip- 
ping, the quantity of arsenic applied in dipping, the effect on pathogenic organ- 
isms of arsenic in the blood of clipped animals, and dipping in relation to try- 
panosomiasis. Tabular data and notes are presented in several appendixes. A 
list of 20 references is included. 

Suppurative lesions in horses and a calf of California due to the diph- 
theroid bacillus of Preisz-Hocard, I. G. Hall and 0. W. Fisher (Jour, Amer. 
Vet, Med, Assoc,^ 4S (1915), No, 1, pp, lS-40, figs, 2 ), — ^Tlie authors report 
ing observed, during the fall montlis only, a peculiar abscess formation in c 
horses and one calf, simulating in at least one case the ulcerative lymphaiy^ 
of European winters. “ These abscesses are usually, though not invariably, lo- 
cated in the prepectoral region and their depth in the tissues supports the idea 
of a true lymphatic infection ; if unopened, however, they ultimately transform 
into ulcers. Ulcerative lymphangitis is well known abroad, but till now has 
remained unrecognized in the United States. The disease we have found usually 
yields to simple surgical treatment, but we have observed one refractory case. 

Pure cultures of the specific cause were recovered from each of these cases 
and their identity was proved with similar organisms recovered by us from sheep 
afflicted with caseous lymphadenitis, i. e., the bacillus of Preisz-Nocard. 

‘*In certain cases the infections we have studied bear some clinical resem- 
blance to farcy, epizootic lymphangitis, and sporotrichosis, but may be readily 
differentiated from these by bacteriological analysis. Further, orchitis in male 
guinea pigs resulting from the inoculation of pus containing either B, mallei 
or the bacillus of Preisz-Nocard needs offer no confusion in diagnosis if the pus 
is studied microscopically and culturally.” 

A list of 32 references to literature on the subject is appended. 

Doupine and the complement fixafflon test, E. A. Watson (Parasitology, 8 
(IBIS), No. B, pp. id$-i83). — ^The purpose of this paper is to draw further atten- 
tion to the value of the complement fixation reaction as a diagnostic test in 
dourine and to recommend a method of procedure and technique arrived at with 
an experience of 15,000 tests for dourine made at the Yeterinary Research 
Laboratory, Lethbridge, Alberta. 

The outbreak: of foot-and-mouth disease at Birkenhead (Ept Proc, Oonf, 
Birkenfiead, Bd, Ayr, and FisMries IQL Brit,} and Dept, Agr, am Tech, In^tr, 
Ireland^ 1914, Feh,, pp, ^T).— This is a report of proceedings at a conference on 
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foot-and-mouth disease, held at Birkenliead on Februarj^ 26, 1914, between repre- 
sentatives of the Board of Agriculture and Fisheries and of the Department of 
Agriculture and Technical Instruction for Ireland, in which evidence relating to 
the introduction and occurrence of the disease in England is presented. 

The identity of Trypanosoma rhodesiense with the trypanosome of the 
same appearance found in game, W. Yobke and B. Biackloce (Brit Med, 
Jom% Xo, 2788 (1914) ^ pp. 1234-1236 ), — “In favor then of game being the 
reservoir of human trypanosomiasis in south central Africa we have the follow- 
ing facts : Human beings and game are known to be infected witii trypanosomes 
identical as regards morphology, pathogenicity in laboratory animals, and their 
development in Cflossina morsitans. The human trypanosome can be successfully 
inoculated into game. The peculiar sporadic occurrence of the disease in human 
beings suggests that they were infected from a widely spread reservoir of the 
infection (the game) rather than from one another. 

“ In conclusion, we submit that the hypothesis that man enjoys marked natu- 
ral immunity and is in consequence to a great extent resistant to Infection with 
this parasite affords a satisfactory explanation of the distribution of the disease, 
of its comparative rarity, and of the fact that Taute’s attempt to infect himself 
failed*” 

Concerning thie identification of trypanosomes occurring in Bussia, L. 
Yakimoff (Compt. Rend. Bcc. Biot [Paris], 78 (1915) ^ No. 10, pp, 303-306 ), — 
The investigations of the author indicate that the dourine trypanosome (Try- 
panosoma equiperdum) of Russian origin and that of Algeria are identical; 
that the trypanosome of the ass and of the camel in Bokhara are identical; 
that the trypanosome of dourine in Russia is not identical with that occurring 
in the camel and ass in Bokhara or with T. Wucei; and that the trypanosome 
of the ass in Bokhara is not identical with T, ibrucei. 

Delayed reactions following injection of tuberculin, 5, G. ^YILLS and C. 
LiNCH (Rpt U, B. Live Stock Banit, Assoc., 17 (1913), pp. 78-96, figs. 3 ). — 

Our experience in a great number of these so-called slight reactions has shown 
the necessity of great care being exerei^ in relation to condemning cattle not 
showing a pronounced temperature rise. It is not unusual to find animals that 
show a ^Ight elevation of temperature exhibit on slaughter pronounced lesions 
of tuberculosis. Hutyra and Marek state that in cattle that have had previous 
injections of tuberculin the reaction passes over sooner than normally and in 
advanced disease it may set in very late. In our observations we have failed 
to find this to be the rule, but have found many delayed reactions and few early 
reactions even in cases where temperatures were taken tor 48 hours, b^inning 
2 hours after tuberculin was injected. Our experiences indicate that the pre- 
vious injection of tuberculin has a tendency to reduce the extent of temperature 
rise in a tuberculous animal, and this observation would ^em to support the 
theory of once a reactor always a reactor. Under such circumstances a history 
of the herd Is of value to the examiner in determining what action will be taken, 
especially with individuals which do not show definite reactions. • In badly dis- 
eased herds it is unquestionably necessary to consider a slight rise in tempera- 
ture with more suspicion than in cases where few reactors are found.” 

History of tuberculosis in the college herd, H. H. Havxeb (Fenmytvania 
Bta* Rpt 1912, pp* 177-190, pt I).— This account is largely a reprint of the 
bulletin previously noted (E. S. R., 29, p. 885), with some additional data. 

The life history of Hematodirus filicoUis, a nematode parasite of the 
sheep’s intestine, O. B, Bottuenger (B&rasitoloffy, 8 (1915), Xo. B, pp, 133-15$, 
pis, 2, figs. 5). — A report of studies of this parasite commenced in August:, 
1013, at Wye, in Kent, and <K>ntinued at the University of Binnin^m. „ 
188^®— Ko. 2— 16 7 / y' 
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Tlie investigations showed N, filieoUiSy in spite of but few records of its oc- 
currence, to be extremely abundant at all seasons, and it was found in a large 
percentage of lambs and yearlings suffering from gastrointestinal troubles, as 
well as in a number of apparently healthy animals. The nematode usually occurs 
in the duodenum, but in case of heavy infestation is also found in other parts 
of the small intestine and has been recorded from the fourth stomach as well. 
While in a majority of cases it occurs in relatively small numbers, the author 
has occasionally observed thousands in the duodenum alone, the lambs thus 
heavily infected always exhibiting symptoms of helminthiasis. To what ex- 
tent the symptoms are due to the presence of N. fllicoIUs could not be de- 
termined, as this nematode is always associated with other parasites both in the 
small intestine and other parts of the alimentary tract. Among the parasites 
found associated with it in the small intestine were the tapeworm Monieziar 
expansa, and the nematodes Bunostonnim triffonocephaUim, Ostertagia circtm- ^ 
cinctay Cooperia oncopJiora, Trichostrmgylus vitrimis, and Strongyloides papil- 
losus* 

The eggs of N, filicoUis when laid contain an embryo with seven or eight 
cells ; they pass out of the infested host with the feces. Even under favorable 
conditions development takes place slowly, and the embryos are not ready to 
hatch until 24 to 28 days have elapsed. In their early stages the embryos are 
not able to withstand desiccation and are killed if frozen or subjected to high 
temperatures. . . . 

*‘The sheathed larvae are often retained for a long time within the egg- 
shells, and both in this position and after hatching can resist complete desicca- 
tion for considerable periods (20 months or even longer) ; when dried they are 
able to withstand freezing as w^'eU as temperatures much above those likely to 
he met with in the open. The free larvce will live for a considerable time in 
water. They possess well-developed migratory instincts and climb vertical sur- 
faces such as grass stems and blades and the glass walls of the vessels in which 
they are kept. The sheaths are cast off by the larvae when these are subjected to 
temperatures approximating to the blood temperature of the host ; completion 
of the second molt occasionally also takes place at laboratory temperatures under 
certain abnormal conditions. 

*‘Ko infection experiments were made on sheep, but other evidence shows 
that these animals must become inf^ted by swallowing the sheathed larvae 
either when free or while still inclosed in the eggshells. A number of young 
stages of the parasite were met with in the intestines of sheep, the smallest of 
these being only little more advanced in structure than the larvae just after 
ecdysis,” 

A list of 24 references to the subject is appended. 

'Ombilical necrobaciilosis in lambs, W. B. Mack (Amen Yet. Rev,, 47 
(IBJS), 5, pp, figs. The author reports upon an outbreak of 

this disease in Nevada in ’which 70 per cent of a loss of 2,200 lambs was due 
to this affection, as previously noted (E. S. R., 83, p. 676). 

The State, the owner, and the veterinarian in relation to hog cholera serum 
and virus, M. H. Retnouds (Amer. Yet. Bet?., 47 {1915), No. 5, pp. 558-^d^).— 
The author describes a plan for hog cholera control work by and under the 
supervision of the State and reports practical field tests of it made in Min- 
nesota* 

Hog cholera, E. A. Cahill {Jour. Amer. Yet-. Med. Assoe., 48 {1915), No. i, 
pp. A discussion of this disease, particularly as regards Massachusetts 

conditions. 

Birections for the dissection and study of the cranial nerves and blood 
vessels of the horse, G. a Hotkihs (lltfmm, N. Y*]; Author, 1918, pp. 35, 
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pU, 5). — This companion worfe is arranged on the plan of the guide preTiously 
noted (R S. R., 33, p. 87). 

The control of contagious epithelioma in chickens hy vaccination, W. B. 
Mack and E, Recobds (I^'evada Sta. Bui, 82 (1915), pp. 5-id).— This is a report 
upon vaccination experiments made during the course of outbreaks in seven 
flocks, brief reference to which work has been previously noted (E. S. R., 33, 
p. 676). 

“ The use of a virus prepared by triturating the morbid products collected from 
the skin and mucous surfaces and attenuated at 55® C. for one hour checked the 
spread of the disease promptly and exercised a favorable influence upon visibly 
infected birds. Cases thus treated ran a shorter and milder coui’vSe than those 
not treated, and the mortality was materially reduced. Two injections were 
sufficient in most instances, but severe advanced cases benefited by a third and 
larger dose."’ In five flocks, containing 3,062 birds, 1.668 of them thoroughly 
exposed and 1,394 visibly infected, the spread of the disease after vaccination 
w^as negligible. Of the 1,394 visibly infected birds treated, 1,094, or 78.55 per 
cent, recovered. 

“ On the whole the treatment was satisfactory and successful. In five flocks 
no unfavorable results followed, the subcutaneous admiuistration of the vaccine, 
but in two flocks serious toxic and septic processes were apparently caused by it. 
The crude preparation used is not, therefore, without danger, and a more refined 
product must be devised.” 

Campaign to eliminate bacillary white diarrhea (MassacJimetU Btu. Cire* 
56 (1915), folio), — ^The agglutination test for the detection of the causative 
organism of this disease (Bacterium pnllorum) having made it possible to elimi- 
nate infected fowls from breeding flocks, the station cooperating with the exten- 
sion service herewith announces its preparedness to begin testing breeding hens. 
The collection of blood samples will be made by the extension service, and the 
agglutination tests by the statiou. 

EURAL mmmmmGt, 

Sbccavating machinery used in land drainage, D, L, Yabnebu (U, S, Bept, 
Agr, Bui, SOO (1915), pp, 37, pU, 9, figs. This bulletin discusses the de- 
velopment of excavating machinery and deals with the essential features of con- 
struction, cost, operation, cost of operation, and selection for certain conditions 
of the floating dipper dredge, the floating grab-bucket dredge, the dragline 
scraper excavator, the dry-land dipper excavator, the dry-land grab-bucket ex- 
cavator, the templet excavator, the wheel type of excavator, the hydraulic 
dredge, and machines for cleaning old ditches. 

** The floating dipper dredge is more widely used in drainage work than Is any 
other type of excavating machine. For work through wet land no other ex- 
cavator will equal it in cheapness of construction of ditches having a cross sec- 
tion of from 100 to 1,200 sq. ft. It is by far the most efficient machine to use 
where many stumps will be encountered. Owing to its limited reach it is not 
generally applicable to levee construction. . . . The floating dipper dredge 
should be operated downstream, where practicable. 

In general, the clam-shell or orange-peel dredge is not well adapted to ditch 
construction, especially if there are stumps to handle. Certain types of soil, 
such as the muck of southern Louisiana, can. however, be handled to advantage 
with this machine. It is also suited to levee building when equipped with a long 
boom. 
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** The dragline scraper excavator is . . • especially suited to the construction 
of ditches and levees of large cross section where the ground is sufficiently stable 
to support the machine* The scraper excavator is also suitable for ditch cleaning. 

“ The various forms of so-called dry-land machines find quite extensive use in 
drainage. The dipper and orange-peel dredges of the dry-land type are suitable 
for use where sufficient water can not be had to float a dredge. The templet and 
the wheel t 5 i>es of excavators are applicable to open land where the soil is 
neither too hard nor too wet. The ditches cut by these latter machines are 
superior in hydraulic efficiency to those of similar section cut by any other type 
of excavator. The dry-land machines should be operated upstream. The hy- 
draulic dredge is not suited to ordinary drainage ditch construction. It has been 
used to some extent in cleaning ditches and, with the use of slope boards, has in 
at least one instance made a satisfactory record in levee construction.*' 

State highway mileage and expenditures to January 1, 1915 (Z7. 8. Dept 
Agr,, Ogice S'ec. Circ, 52 {1915)^ pp. d).— This circular, prepared by the Division 
of Boad Economics of the Office of Public Roads and Rural Engineering, re- 
ports data showing that in the 20-year period ended January 1, 1915, expendi- 
tures aggregating $211,859,163 have been made by 39 States for the construction 
of 35,477 miles of improved roads. 

Other data showing the distribution of expenditures under state control for 
the year 1914 are also reported. 

Highway bonds, L. I. Hewes and J. W. Glover (U, 8, Dept Agr, But 186 
{1915) t ppi lS6t pis, 9). — This bulletin presents a compilation of data and an 
analysis of economic features affecting the construction and maintenance of 
highways financed by bond issues, and discusses in addition the theory of high- 
way bond calculations. 

The following topics are covered: Oounty highways, economic value of the 
market road, cost of highway construction, cost of highway maintenance, the 
bond issue, total cost of highways, and expediency of issuing highway bonds. 
The following appendixes are included : State highway bonds ; approximate lists 
of county and district highway and bridge bonds ; table showing cost elements 
of gravel, macadam, and bituminous macadam roads in Maine, Massachusetts, 
and New Jersey ; and theory of Interest applied to highway bond calculations. 

Trail construction on the National Porests (U. 8, Dept Agr,, Forest 8erv,, 
Trail Comiruction on Natimal Forests, 1915, pp. 69, pt 1, figs, 22 ). — It is the 
purpose of this handbook (1) to establish a uniform classification of trails on 
the National Forests in accordance with their use, (2) to establish standard 
specifications for each class, (3) to describe approved methods of location, con- 
struction, and maintenance, and (4) to furnish reference data useful in pre- 
paring estimates and in actual construction work. 

Trails foilovring main valleys and streams are classed mainly as A and those 
following ridg^ or t^butary streams under B or C. The important points to 
consider in the location of a trail are enumerated as follows: <1) A south ex- 
posure has less snow, is drier, often more open, and has an increased fire hazard, 
(2) ridges afford less expensive trail routes than valleys, but the period of use 
is correspondingly reduced, (3) steep side hills, near the angle of repose, are 
liable to landslides or snowslides, (4) bridges and temporary structures should 
be avoided as far as possible, and <5) the permanence of a trail depends on the 
material and its drainage* Three standard maximum grades for trail construc- 
tion are given, namely, 6 per cent, 12 per cent, and IS per cent Twelve per cent 
is considered the limit for safe mountain roads, while 18 per cent is designated 
as the maximum efficient trail grade. It is stated that long, steep grades should 
have breaks at frequent intervals where animals may rest and recover, which 
for grades between 15 and 20 per cent should be spaced about 200 to 300 yds., and 
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for grades exceeding 20 per cent about 100 to 150 yds. apart. The resting places 
should be abgut 30 ft. in length and should not exceed a 5 per cent grade. The 
best grade between any two points is upon a line having the same percentage 
from beginning to end, and the avoidance of reversed grades, if possible, is rec- 
ommended. 

Under construction it is stated that the width of clearing should be sufficient 
for the easy passage of loaded pack animals. A maximum width of trail, on 
solid foundation, of 48 in, is considered sufficient, while 15 in. is the minimum 
set for class A trails. The tread should have a slope toward the hill of about 1 
in. per foot. In grading, the cut bank should be sloped according to the angle 
of repose of the material sufficiently to prevent sliding from the upper side. If 
a switchback is found necessary it should be made so that a horse can walk 
around the turn. Turns should be made level and with a minimum radius of 
4 ft., and the grade of the trail approaching and leaving the turn should not 
exceed 5 per cent for a distance of a few yards. 

Other general information regarding construction is given, including drain- 
age, corduroy construction, and slide and solid rock work. 

With reference to bridges, it is stated that the factors affecting the selection 
of a bridge site are, in order of their importance, shortness of span, favorable 
banks, minimum range of high water, straight and unobstructed channel above 
and below, and accessibility. The ideal site is one where the stream is narrow 
and straight and affords free and unobstructed fiow, even in flood stage, and the 
banks are high and of solid material. Specimen designs for types of bridges, 
wdth dimensions of members for different spans, are given. It is stated that 
for spans less than 20 ft. a simple nontruss stringer bridge will adequately meet 
the needs, while for spans between 20 and 36 ft. the king truss design will ordi- 
narily be most suitable, and the queen truss for spans between 86 and 60 feet. 
Gable suspension bridges are considered to be especially applicable to spans of 
from 75 to 200 ft, while trestle bridges are used only to cross deep canyons or 
draws with a small stream flow. 

“ On account of the variability in the strength of green timber, bridges of such 
material ax'e commonly built with a large factor of safety.*’ Under existing 
conditions of trail work on the forests, it is stated that stringers less than 12 in. 
in diameter are not generally used in spans of 8 ft. or over. 

Tables are given showing the minimum safe dimensions for bridge members. 
The bridge plans shown are designed for a total load, live and dead, of 125 ibs. 
to the square foot, and when good structural timber is used afford a factor of 
safety of 6. In this connection it is stated that snow loads on forest bridges 
usually exceed any live loads to which such structures may be subjected. 

Other general information is given regarding bridge construction and a flnal 
section is included on administration. A section enumerating the tools necessary 
in trail and bridge work is appended. 

Telephone construction and maintenance on the National Eorests (U, S* 
Dept, Agr., Forest Serv,, Telephone Construction Maintenance on the Na- 
tional Forests, 19U, pp. 83, pis. 2, figs. 43). —This pamphlet gives detailed in- 
structions, with illustrations, as to the construction and maintenance of tele- 
phones in National Forests. A form of contract between a commercial tele- 
phone company and the Secretary of Agriculture for telephone service in con- 
nection with the National Forests is appended. 

A small aero-eleotrie plant, E, H. Wuxiamson, Jn, (Bei. Amer., 118 {1913), 
No. 10, pp. 200, 201, figs. 6 ). — ^Directions for constructing a small wind power 
plant for the generation of electrical current are given, with illustration^. 

TOie generation of hydrocyanic acid gas in fumigation by portable ma- 
chines, H. B. Yotog {CaUfonda Bta, 01m ISB (1913), pp. 8, figs. 5),-— This dr- 
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cular describes two portable machines for the generation of hydrocyanic acid 
gas for fumigation and reports a study of the accuracy of the mjiphine method 
as compared with pot generation. 

The first machine consists of a cylindrical drum within which there is a tray 
suspended. Mounted above the drum are two reservoirs for sulphuric acid and 
cyanid solution, respectively. These solutions are measured in cylinders and 
are then run within the drum. The gas is very quickly generated and by its 
own pressure forced through the outlet hose under the tent. The chief differ- 
ence in principle of pot and machine generation is that in the machine the 
cyanid is added in solution instead of in the solid form as in the pots and the 
generation, therefore, takes place much more quickly. 

The second machine consists essentially of two tanks, one above the other. 
In the lower tank is placed the sulphuric acid and water, in the upper one the 
cyanid solution. By the action of a suitable pump measured quantities of the 
cyanid solution are forced into the tank containing the acid and water and the 
gas is generated almost instantly and discharged through the delivery hose 
with considerable force. The basic principle involved is that small successive 
quantities of cyanid solution are added to a large amount of acid and water 
until the acid is nearly exhausted. 

The drip from the delivery hose of the second machine was analyzed for 
over 300 charges without finding a trace of sulphuric acid. The experimental 
results showed the high and uniform percentage of gas evolved when the latter 
machine was working with fairly high charges at short intervals. Almost as 
satisfactory results were obtained with a longer interval. “A rate of 30 
charges per hour is probably as slow as it is wise to run the machine and with 
small charges this is too slow.” With 4-oz. charges a smaller, but still efiicient, 
amount of gas develoi>ed. “ The best production of gas is obtained with a high 
temperature. It is extremely important to keep the cyanid solution and tank 
scrupulously clean. Any dirt or small bits of wood may interrupt the pump 
and so make the charges irregular. Under normal conditions with clean solu- 
tions the pump works with great regularity.” 

The silo in California agriculture, F. W. Woll (California 8ta, Cire, 1$8 
pp. 23 , figs. 7). — ^This circular gives general information in regard to 
silo construction, silage crops, and the feeding of silage, with special reference 
to California conditions. 

The construction of poultry buildings, J. Hadlington (Dept. Agr. N. S. 
Wales^ Farmers^ Bnl. 100 (1015), pp. 15, figs. 8 ). — ^This bulletin describes and 
illustrates the continuous-house principle for poultry buildings, a combined 
roosting and scratching shed, and the colony system, with specifications. 

Standards of ventilation in the light of recent research, 0. B, A. Winslow 
(Bdence, n. ser., (1915), 1080 i pp. 858, 859 ). — ^This is an abstract of a 

paper presented at the recent meeting of the Society of American Bacteriolo- 
gists reviewing the investigations of the Kew York State Commission on Venti- 
lation previously noted (B. S, B., 34, p. 70). 

Ventilation in its relation to air-bome diseases, A, C. Abbott (Bcimee, n. 
ser., 42 (1915), Ufa. 1080, p. S58 ). — ^This is an abstract of a paper presented at 
the recent meeting of the Society of American Bacteriologists reviewing various 
observations which have been made on this subject. The author reaches the 
conclusion that ventilation has nothing whatever to do with either the trans- 
mission of the so-called “air-borne” diseases or the lessening of their trans- 
mission. He is of the opinion “that transmission by way of the air, strictly 
speaking, is of infinitely less importance than transmission by animate and 
Inanimate carriers that have been in intimate contact with the patient” 
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Measure of rural migration and otEer factors of urban increase in the 
United States, J. M. Oiulette and G. R. Davies {Quart. Pubs. Amer. Btatis. 
Assoc.f n. ser.f 14 (1915), No. 111^ pp. 642-^58). — ^The authors have attempted 
to measure the urban increase as it is influenced by various causes. 

Among the conclusions reached were that the decennial birth rate was 24.7 
per cent for the urban population as against 30.36 for rural. By subtracting the 
losses by death, it is estimated that the natural increase for urban districts 
was 8.8 and for rural districts 16.9. Of the gain in urban districts between 
1900 and 1910 of 11,826,000 persons, it is estimated that 4,866,000 was due to 
immigration from abroad, 2,509,000 to the natural increase in population, 
924,000 to the incorporation of new territory with urban territory, and 3,527,000 
to migration from rural districts. 

"Contributions to urban growth, E. Clabk {Quart Pubs. Amer. Statis. 
Assoc.i n. ser.f 14 {1915), No. Ill, pp. 654-^1, fig- 1)- — ^The author, by a study 
of comparative birth and death rates and migration, concludes that between 
1900 and 1910 from 30 to 37.1 per cent of the total increase in urban population 
was due to alien immigration, 27.3 per cent to natural increase, and 35.6 to 42.7 
to migration from the country to the city. * 

Farm leases in Iowa, O. G. Lloyd {Iowa Bta. Bui. 159 {1915), pp. 151-M6, 
figs. 8 ). — ^This I'eport is based partially npon a detailed study of Il4 selected 
farms previously noted (E. S. R., 32, p. 390), and partially upon the Census re- 
turns for agriculture. Among the conclusions drawn are the following : 

** Farms with double the amount of total capital produced double the amount 
of labor income. The advance in the price of land caused owners to enlarge 
their farms in order to get the rise in price. Large farms used labor more effi- 
ciently than small farms and had less per acre, but in each group of farms of the 
same size those with the highest labor cost made the highest labor income. , . . 
Live stock farms with about four times as many animal units per acre as grain 
farms made about four times the labor income and produced one-half more com 
per acre. The group of tenants with five times the capital of the smallest capital 
group remained on the same farms nearly three times as long and made more 
than eight times the labor income.” 

He found that there is a reasonably fair division of the net income on these 
farms at the present time. Tenants received a net income of about $1,750, or 
more than three times the net income of a farm hand. Landlords receive a net 
income of about 8^ per cent, or more than double the time deposit rate of the 
State. Speculation in land is deemed largely responsible for the difference be- 
tween the market price and the productive value of land. Land has advanced in 
price at a more rapid rate than rent, due to an anticipated rise being added to the 
present price. 

It is held that the method of renting could be improved by supplying adeqtuate 
capital and capable supervision to equip and manage the farm. A number of 
systems were found, designated as the stock-share system, the share-cash sys- 
tem, and the cash system. The stock-share and cash rented farms have more 
than one-half larger business than farms under other methods of renting, and 
have one-fourth larger farms and more labor per acre. Stock-share rented farms 
had three times the number of live stock kept on bushel rented farms and obtained 
one-third higher corn yields. Tenants remained on the same farm the longest 
time when renting under the cash and stock-share plans. The stock-share rented 
farms were more profitable, and considering the risk and trouble in each method 
of renting, the sto<3£-share method is deemed more fair than any of the oth^ 
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The bulletin also contains a model lease, points out the principal provisions of 
a satisfactory lease, and gives detailed data for a number of farms, indicating 
how the capital should be invested, the receipts to be expected, and the expenses 
to be paid in order that fair profits may be secured and high yields maintained. 

formulas for calculating interest on farm equipment, W. J, Spillman 
iU. S. Dept, Affr,, Office Sec, Circ, 53 (1915), pp, 4).— -The author believes that 
interest should be charged on that part of the original cost represented by the 
estimated length of the original life of the machine yet available. The total 
interest charge would be one-half the product of the cost of the machine by the 
interest rate and the number of years of life of the machine plus one. The 
average interest cost can be obtained by dividing the total interest charge by 
the number of years in the life of the machine. 

Binding facts for farmers, C. J. Beand (Agr, Student, 22 (1915) ^ No, i, pp, 
35-37), — In this article the author has briefly described the principal types 
of work being carried on in the Office of Markets and Rural Organization of the 
U. S. Department of Agriculture. 

Report of tke Agricultural Organization Society, 1915 (Bpt, Agr, Organ, 
See, ILondmi'jf 1915, pp, XI +109), — Contained in this report is the usual in- 
formation relating to the number of societies and the extent of their activities 
<E. S. R., 32, p, T92>. This number also gives special information concerning 
their operations under war conditions. 

Our foreign trade in farm and forest products (U, S, Dept, ‘Agr, Bui, 296 
(1915), pp, 51, fig%, This bulletin, prepared under the direction of P. 
Elliott, continue data previously noted (B. S. R., 28, p. 89), but in place of 
statistical tables previously used the extent of the imports and exports of the 
various agricultural items is noted only in the text. 

It is pointed out that ** the foreign trade of the United States has increased 
more than tenfold during the last 64 years, the products interchanged with for- 
eign countries being valued at $460,000,000 in 1851 and $4,259,000,000 in 1914. 
The exporls of domestic merchandise were valued at $179,000,000 in 1851, of 
which $147,000,000, or 82.1 per cent, were agricultural products ; the exports of 
domestic merchandise increased to $2,330,000,000 in 1914, of which the agricul- 
tural value was $1,114,000,000, or 47.8 per cent. 

** The imports of merchandise in 1851 were $211,000,000, of which $61,000,000, 
or 2T.T per cent, were agricultural products ; this trade increase^, to a grand 
total of $1,894,000,000 in 1914, of which the agricultural portion was $924,000,000, 
or 48.8 per cent. . . * 

" The principal domestic farm and forest products exported from the United 
States during the five-year period, 1910-1914, are cotton, paeking-hou^ products, 
grain and grain products, and forest products, which represent over three-fourths 
of the total domestic farm and forest products 'exported. Cotton exceeded all 
other items in the value of domestic farm products exported, having an average 
annual value of $550,000,000 ; packing-house products, next in order, were valued 
annually at $155,000,000; grain and grain products, over $150,000,000; and forest 
products, $100,000,000. . , , 

” The principal farm and forest products entering Into the import trade of the 
United States during the five-year period, 1910-1914, are packing-house products, 
coffee, animal fibers, and sugar. The average annual value of each of these four 
articles exceeded $100,000,000, while their combined annual values amounted to 
over one-half of the total imports of farm and forest products.” 

Report on sericulture in the ITetherlands for 1914 (Dept, Landh,, Nijv, en 
Handel INetherlands'}, Terslag en Meded, Dir, LandK No, 3 (1915), pp. 
There are given in this annual report data as to the amount 



AaEICXJLTUBAL EDUCATION. 


195 


of fand ased for different agricultural purposes by Provinces, tbe area devoted to 
different crops and average yields, number of live stock, number of agricultural 
exploitations by sizes, extent of cooperative organizations, number and business 
transactions of cooperative creameries, transactions of rural credit institutions, 
and prices and imports and exports of the principal agricultural products. 

Germany's imports and requirements of agricultural products from foreign 
countries, F, Wohlthann (Kmn Arch,, 6 (1915), pt i, pp, 239-295) , ---In this 
article the author has given for 1902-1905, 1907-1910, 1911, 1912, and 1913 data 
as to the imports, exports, and trade surplus and deficits for practically all kinds 
of agricultural produce and fertilizing materials used in Germany, as well as 
estimates for the per capita trade surplus or deficits for the principal items. 

Prices and wages in India {Dept. Btatis. India^ Prices and Wages India, 
1915, pp. YI-i-226). — ^This report contains wholesale prices for 1912-13 at the 
principal markets, average annual prices from 1897 to 1913, import and export 
prices, and a comparison of the average price in India and the United Kingdom 
in 1873 and 1889-1913 of the principal agricultural products and live stock. 

AGEICUITTIEAL EDUCATION. 

-The value and methods of teaching the fundamental subjects in the 
veterinary curriculum, H. S. Mubphey {Cornell Yet, 5 (1915), No. B, pp. 117- 
ISO )- — In this paper, presented at the meeting of the American Veterinary 
Medical Association, at Oakland, Cal., in September, 1915, the author discusses 
some of the things that he thinks should be considered in outlining and teaching 
a coufse in veterinary medicine at the present time. 

'‘Based on the assumption that the end in view is the training of men to 
practice or to do other work in the treatment and control of disease in animals, 
in other words, the foundation for special surgery, obstetrics, medicine, food 
inspection, and sanitation,” he would include physics, chemistry, zoology, 
botany, anatomy, physiology, bacteriology, parasitology, pathology, and clinical 
diagnosis — ^both physical and so-called laboratory diagnosis. He concludes, 
among other things, that the fundamental subjects should be taught from a 
veterinary standpoint, that the objective method of teaching is the best that 
special surgeiy, medicine, etc., can not be properly taught to students who , do 
not know the fundamental facts and principles of the foundation subj^ts, that 
college courses need readjusting so that each subject will receive its just share 
of time and material, that more time and money must be spent in training the 
student than at present, that nse should be made of increased knowledge from 
all sources, etc. 

I?he importance of anatomy and physiology in animal breeding, E. DiS' 
SELHOEST {Kilim Arch., 6 {1915), pt. 1, pp. 33-49)- — ^The author discusses the 
importance of a knowledge of anatomy and physiology in the study of animal 
breeding. 

IJeaching animal husbandry in high schools, W. W. Smith {Furdm Agr., 
10 (1915), No. 1, pp. 12, 4$, ftg. i),~The author briefly outlines the necessary 
qualifications of the teacher of animal husbandry and the method of teaching 
subjects best suited for high-school instruction, viz., types and breeds of farm 
animals and feeds and feeding, in a standard high-school course of IS %veeks. 

rural school system of Minn^ota: A study in school efficiency, H, W. 
Foght (U. /Sf. Ed. But $47 (1915), pp. 5B, pU. 10, figs. 4). — ^This study of the 
efficiency of rural schools in Minnesota includes a discussion of the progr^ in 
industrial edtication im the state high schools, Holmberg consolidated achods, 
and associated schools. It is shown that the attendance of students on the agri- 
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etiltural courses increased from 1,331 in 1909-10 to 4,053 in 1913-14 in 138 
schools, taught by graduates of the agricultural colleges. The attendance of 
students in cooking classes has increased from 637 in 1908-9 to 5,799 in 1913-14, 
and in sewing from 994 to 6,680. 

The school system of Ontario with special reference to the rural schools, 
H. W. Foght {U. S. Bur. Ed. Bui. 659 {1915), pp. 58, pis. Ig).—- In this study 
of the rural schools of Ontario special emphasis is given to such phases as have 
seemed of greatest interest in view of certain prevailing American conditions. 
Attention is called to the successful efforts of the provincial department of 
education to make the most of its small one-teacher schools by the introduction 
of agriculture in the form of school gardening and home projects ; the practical 
system for school maintenance and inspection; and the preparation of rural 
teachers in model schools, normal schools, and at the provincial agricultural 
college. In a discussion of recent progress in agricultural education it is 
found (1) that real progress did not begin until textbook courses were abolished 
and the subject ceased to be obligatory and was made attractive and practical 
as a part of the daily experience of each child; and (2) that the success of 
elementary agriculture in Ontario rural schools must be sought in teachers 
properly prepared for their work, the satisfactory division of the school year, 
government grants to schools, and a good system of organization. 

Elementary agriculture and horticulture in rural and village schools of 
Ontario, Canada, S. B. McOeeadt {Eature-Stud'y Rev., 11 (1915), No. 5, pp. 
B17-229 ). — ^The author reviews the outstanding features in the development of 
a scheme of teaching agriculture and horticulture in the elementary schools of 
Ontario, beginning with the publication of a text on agriculture for the schools 
in 1845 and the instruction of teachers in agriculture in 1847, discusses the re- 
lation between nature study and agriculture and the general method of teach- 
ing elementary agriculture, and gives an outline of instructions and a suggested 
yearly program arranged by months for use by teachers in reporting on instruc- 
tion given. 

Agricultural instruction in Chile. The Agricultural Institute of Santiago, 
V. V. UsBUSTA (Eadenda, 10 (1915), No. 11, pp. S40, 341, figs. 5).— A brief his- 
torical review of the establishment of higher agricultural instruction in Chile 
and a description of the equipment of the Agricultural Institute of Santiago 
and the objects of its 4-year course are given. 

Bural Denmark and its schools, H. W. Foght (Neto York: The Macmillan 
Co., 1915, pp. XF+d5d, pis. 15, figs. 8 ). — ^The subject matter of this book has 
appeared in somewhat modified form in previous publications (B. S, B., 31, 
p. 598; 32, pp. 493, 794). 

Poultry instruction, Maynie R. Ctjbtxs (Jour. Amer. Assoc. Instr. md 
Invest. Poultry Eusb., 1 (1915), No. 10, pp. 73-76, 77).— A brief account is given 
of 11 years* -work in poultry instruction in Ireland. 

Elementary agriculture, W, L. Nida (Chicago: A. Flanagan Co., 1915, pp. 
YI‘{'294, pi. 1, figs. I4^)-"*^This is a revised edition of an earlier publication 
(E. S. B., SO, p. 598), in which a chapter on boys* and girls ’clubs, and exercises, 
problems, and experiments in various subjects treated in the text have been 
added. It does not include a list of One Thousand Questions on Agriculture 
Answered contained in the 1913 teachers’ edition of this text 

Dlustrated lecture on the production of poultry and eggs on the farm, 
H. M. Damon (JJ. B. Dept. Agr., Btates Relations Berv. Syllabus 17 (1915), 
pp. 2^).— This lecture on poultry and egg production, prepared in cooperation 
with the Bureau of Animal Industry, treats of breeds and breeding, feeding, 
meat and egg production, houses, marketing, diseases, and storing or preserving 
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eggs. A list of 51 lantern slides designed to illustrate the lecture and a list of 
references to literature on poultry keeping are appended. 

Agricultural extension, A. Agee, A. L. Claek, J. H. Tooshees, and A, J. 
Fabley (New Jersey Bias. Rpt X914, pp, i75~iP9) This includes a report 
of the division of extension in agriculture and home economies as to organiza- 
tion, financial support, and work, and reports of the extension specialists in 
poultry husbandry, agronomy, and horticulture. 

mSCELMNEOirS. 

Annual Report of ITew Jersey Stations, 1914: (New Jersey Stas, Rpt 1914^ 
pp, XXyi-{-B04, pis. ^7, figs. 2). — ^This contains tlie organization list of the 
stations, a financial statement for the State Station for the fiscal year ended 
October 31, 1914, and for the College Station for the fiscal year ended June 30, 

1914, a report by the director, and departmental reports, the experimental fea- 
tures of which are for the most part abstracted elsewhere in this issue. Reports 
of the fertilizer and lime inspections have been noted in Bulletins 272 (E. S. R., 
32, p. 624) and 274 (E. S. R., 33, p. 27), and feeding stufts in Bulletin 271 
(E. S. R., 32, p. 667). 

Thirty-third Annual Report of Rew York State Station, 1914 (^Teio York 
State Sta, Rpt 1914, pt 1, pp. yni+997, pis. figs. 41 )• — ^This contains the 
organization list ; a financial statement as to the federal funds for the fiscal year 
ended June 30, 1914, and as to the state funds for the fiscal year ended Septem- 
ber 30, 1914 ; reprints of Bulletins 373-393, Technical Bulletins 32-39, Circulars 
26-32, md popular editions of Bulletins 373 and 380, 374, 375, 378, 379, 381-383, 
387-389, 391, and 392, and all of which have been previously noted ; a list of the 
periodicals received by the station; and meteorological observations noted on 
page 118 of this issue. 

Annual Report of Pennsylvania Station, 1912 {Rennsylmnia Sta. Rpt 
1912, pp. 826, pis. 1B2, figs. 24). — ^This contains the organization list, a financial 
statement for the fiscal year ended June SO, 1912, a report of the director show- 
ing by projects the work of the station during the year, and departmental 
reports, the experimental work in which is abstracted elsewhere in this issue. 
The report also contains several special articles abstracted elsewhere in this 
issue, and a reprint of Bulletin 118, previously noted. 

Annual Report of Pennsylvania Station, 1913 (Pennsylvania Sia. Rpt 191$, 
pp. 750, pis. 124)^ — ^This contains the organization list, a financial statement 
for the fiscal year ended June 30, 1913, a report of the director on the work 
and publications of the station during the year, and departmental reports, the 
experimental w’ork in which is abstracted elsewhere in this issue. The report 
also contains several special articles abstracted elsewhere in this issue, and 
reprints of Bulletins 121 and 124, previously noted. 

Annual Report of South Dakota Station, 1915 (South Dakota Sta. Rpt 

1915, pp. 28). — ^This contains a report by the director on the organization, work, 
and publications of the station, a list of exchanges, a financial statement for the 

' fiscal year ended June 30, 1915, and departmental reports. 

Iiist of bulletins available for general distribution yirginia Bta. 

Oirc. 21 (1915), pp. 4).— The publications of the station and extension depart- 
ment available for general distribution are listed and briefly described. 
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Alabama College and Station. — Dr. F. A. Wolf, plant pathologist, has accepted 
a position as head of the department of botany and plant pathology at the 
Korth Carolina College and Station, beginning January 1, and succeeding H. R. 
Fulton, who has accepted an appointment with the Bureau of Plant Industry 
of this Department. 

Arizona Station. — ^J. P. Nicholson, bacteriologist at the Idaho College and 
Station from 1909-1914, and subsequently agricultural expert for a western 
railway system, has been appointed agronomist beginning January 1. W. E. 
Bryan, assistant in agronomy in the Louisiana Stations and who received the 
M, S. degree at the University of Wisconsin in 1915, has been appointed assist- 
ant plant breeder beginning February 1. 

Massachusetts College and Station. — ^The college is asking the legislature for 
appropriations of §382,000 for immediate needs, including §230,000 for a library 
building, $40,000 for a dormitory, §35,000 to complete the power plant, §12,000 
to complete the rural engineering shops, §60,000 for miscellaneous Improvements, 
and $5,000 for extra labor due to the enactment of the Saturday half %oUday 
law% It is also requesting an authorization of §200,000 per annum for five 
years for new buildings, improvements, equipment, and the purchase of land. 

A temporary exchange of instruction in landscape gardening has been effected 
with the University of Illinois, P. A. Waugh lecturing at the latter institution 
in exchange with R. R. Root. 

R. Hay Ferguson, for the past two years extension professor of agricultural 
economics, died December 1, 1915. Professor Ferguson was born in Belfast, 
Ireland, September 22, 1870, afterw-ard moving to New Zealand and graduating 
from Canterbury University, In 1913, he was graduated from the Ontario 
Agricultural College, specializing in agricultural economics. His special field 
of work in Massachusetts was the organization of cooperative exchanges and 
marketing, and he had also suggested a plan for a rural credit sj^stem.- 

Missouri University and Station. — ^The station has been atithorized to estab- 
lish two additional soil experiment fields. One of these is to be on either the 
Mississippi or Missouri River bottom lands in the central or eastern part of 
the State, the other on the river bottom land on one of the smaller rivers in 
northwest Missouri. 

Kebraska Universiiy. — ^Tbe technical course in forestry in the college of agri- 
culture was abolished in the spring of 1915 and farm forestry organized under 
the department of horticulture. T. W. Nicolet was appointed assistant professor 
of horticulture to offer courses in farm forestry and landscape gardening, and 
entered upon his duties October 15, 1915. 

Cornell TTniversity. — ^An inventory or survey of the natural resources of the 
State, with particular reference to the development of a permanent agriculture, 
is contemplated. It is announced that this work will in no sense duplicate other 
state agencies, but looks toward the unification and cooperation of all the avail- 
able forces and agencies within the State to secure joint action in developing and 
preserving its resources. 
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The Bureau of Farmers* Institutes held its seventeenth annual normal insti- 
tute at the university November 10-12. The program included about 50 speakers, 
particular prominence being given to cooperation and the marketing and distri- 
buiion of farm products. There were special sessions on poultry husbandry and 
a women’s conference. During the same week was also held the third annual 
meeting of farm bureau managers. 

Kew York State Station. — ^Edward J. Lewis, formerly employed in commercial 
work, has been apjpointed assistant chemist He succeeds E. P. Keeler who has 
been transferred to inspection work, vice P. N. Crawford, resigned to take post- 
graduate work at the University of Illinois. Arthur J. Mix has been appointed 
assistant botanist during the absence of M. T. Munn for a year’s post-graduate 
work at the Michigan College. Adin H. Horton, for 25 years an employee of the 
station and most of this period computer and mailing clerk, died December 9, 
1915. 

Ohio State TTniversity and Station. — ^County farm bureaus have been estab- 
lished in Marion, Highland, Sandusky, and Miami counties under the direction 
of M. G. Thomas, Joseph P. Hershberger, C. Egbert, and George E. Eastwood, 
respectively. 

Beginning January 1, the regular series of station bulletins will be limited to 
technical reports of its investigations and will be sent only to libraries, persons 
engaged in scientific research, and others who may specifically request them. In 
their stead there will be sent to the general mailing list a Monthly Bulletin, 
reporting the progress of the different departments of the station’s work in 
nontechnical form. 

Eecent station appointments include L. L. Eummell as editor ; W. L. Bobison 
and D. G, Swanger as assistants in animal husbandry ; and Oliver Gossard and 
O. H. Smith as assistants in soil investigations. 

Oregon College and Station. — ^H. P. Barss, research assistant in plant pa- 
thology, has been appointed professor of botany and plant pathology, succeeding 
H. S. Jackson whose resignation has been previously noted. 

South Carolina College and Station. — I>v. P. M. Eolfs, associate professor of 
botany and bacteriology and associate botanist and plant pathologist, has re- 
signed to accept an appointment at the Oklahoma College and Station. Dr. Boy 
O. Faulwetter, of Columbia University, has been appointed associate botanist 
and plant pathologist in the station, giving all his time to station work, and 
W. B. Aull, assistant to the botanist, has been appointed assistant professor of 
bacteriology exclusively for teaching work. 

ITursery and Market Garden Experimental and Research Station in Hertford- 
shire.'^This station was established in 1914 by the Nursery and Market Garden 
Industrial Development Society, Ltd,, which is empowered to conduct experi- 
ments in the cultivation and preparation for market and sale of fruits, flowers, 
vegetables, trees, shrubs, plants, and similar products in Great Britain, to carry 
on educational work connected therewith, and to disseminate information re- 
garding these industries. 

The management of the station Is vested in a committee chosen by the Lea 
Valley and District Nurserymen’s and Growers’ Association, Ltd., the committee 
of the Lawes Agricultural Trust, and the County Councils of Essex and Hert- 
fordshire, including among others, H. B. Armstrong, J. B. Farmer, S. tJ. Picker- 
ing, E. J. Bussell, J. A. Voelcker, and T. B. Wood, and with A. B, Lister as di- 
rector. It has been financed mainly by contributions of about $4,009 from local 
nurserymen and others for permanent endow^meat, and $1,250 per annum for 
five years for maintenance, grants of $6,500 from the Development Fund for land 
and buildings and $3,000 per annum for maintenance, from the HertifmrdsMre 
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County Council of 11,500 for endowment, and from the Essex County Council of 
^250 per annum for maintenance, 

A tract of several acres in Hertfordshire at Turner’s Hill, Chestnut, Waltham 
Cross, has been purchased, and an office, botanical and chemical laboratories, 
and an extensive range of experimental greenhouses completed in the fall of 
1914. Station work was begun January 11, 1915, special prominence being given 
to studies of truck diseases and the use of bacterized peat and the effect of 
gi’eenhouse temperatures on tomatoes, as well as the standardization of soil for 
proposed manurial tests. It is also expected to appoint a chemist for studies of 
the physical factors of the house and soil atmosphere and its effect on vegeta- 
tion, and to take up physiological studies of factors influencing growth, trans- 
piration, respiration, assimilation, etc., tmder greenhouse conditions. 

Necrology. — ^Prof. Francis M. Webster, chief of cereal and forage crop investi- 
gations of the Bureau of Entomology of this Department, died January S at 
Columbus, Ohio, where he had been attending the recent meetings of the Ameri- 
can Association for the Advancement of Science. 

Professor Webster was born at Lebanon, N. H., August 8, 1849, and began his 
entomological work in 1882 as assistant state entomologist of Illinois. From 
1885 to 1888 he was professor of economic entomology at Furdue University and 
consulting entomologist to the station from 1888 to 1891, as well as special agent 
of this Department from 1884-1892, and entomologist of the Ohio Station from 
1891-1902. He had also served as assistant in the biological survey of Illinois, 
and had made entomological trips to Australia and neighboring countries. 

Professor Webster was a fellow of the American Association for the Ad- 
vancement of Science and ex-president of the Association of Economic Ento- 
mologists, and a member of numerous other entomological and scientific organiza- 
tions. He was one of the pioneers in investigations in entomology as applied to 
agriculture in this country, and was widely reco^ized as an authority on 
insects affecting cereals and truck crops. 

Miscellaneous . — The Plant World announces two prizes of ?50 each for the 
best papers embodying original work in soil physics. The right is reserved to 
withhold both prizes if no worthy pai)ers are submitted, or to combine the 
prizes for the rewarding of a paper of exceptional merit. The conditions gov- 
erning the award will be similar to those employed in connection with the 
prizes offered in 1915 for papers on the water relations of plants. The contest 
terminates December 1 and the announcement of the award will be made not 
later than March 1, 1917. 

A tract of about 29,000 acres of land in eastern Idaho, near Spencer and ad- 
joining the Targhee National Forest, was set aside by President Wilson, Octo- 
ber SO, 1915, to be utilized by the Bureau of Animal Industry as the United 
States Sheep Experiment Station, with general range studies in sheep raising on 
a large scale. 

Dr. Hugo Fischer has been appointed acting head of the chemical and bac- 
teriological department of the Kaiser Wilhelm Department for Agriculture at 
Bromberg. 

Dr. Albert Stutzer, professor of agricultural chemistry at Konigsberg, is to 
retire from active service with the present semester. 

Beginning with the present academic year Vassar College is offering courses 
in horticulture and landscape gardening. 
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Enzyms of apples and their relation to the ripening process, B. W. 
Thatcheb (U, 8, JDept, Agr., Jour, Agr, Research, 5 (1915), No, 8, pp, 108-- 
110), — ^From the results of investigations reported from the Minnesota Station 
it appears that the only enzyms which paiticipate in the changes in the carbo- 
hydrates of apples during the ripening process are oxidases. The juice of the 
apple contained ns diastases, and it appears, therefore, that after the starch 
disappears from the apples the diastases also disappear. None of the apples 
which were available for the investigations contained any starch. No invertase 
was found, which confirms the findings of WarcoUier (E. S. B., 19, p. 807) . The 
presence of none of the other common types of carbohydrate-splitting enzyms 
could be determined. 

The author concludes that the fact that the changes which take place during 
the ripening are inhibited by surrounding the fruit with an atmosphere of car- 
bon dioxid, as shown by the experiments described, is easily explained on the 
basis of their being oxidase changes, since it is a well-known fact in enzymology 
that the presence of a large excess of the end products of a reaction generally 
inhibits the action of the accelerating enzym in an increasing degree as the pro- 
portion of the end product increases. Carbon dioxid is undoubtedly the end 
product of oxidase activity, so that the result obtained is what would naturally 
be expected. Small amounts of esterase and protease which were found in the 
ripening apples indicate the possibility of the hydrolytic decomposition of the 
small quantity of essential oil and of protein material contained in the flesh 
of the apple during the ripening process or subsequent breaking down of the 
tissue. 

An examination was also made of apple seeds. Diastases were found to be 
present in considerable amount ; invertase, absent ; emulsin, present in consider- 
able amount; lipase, present in small amount; protease, present (hydrolyzed 
both albumins and peptone) ; and oxidases, absent 

The solidifying and melting point of mutton tallow and its fatty acids, 
B. Melosuh (Ohem, News, 109 (1914) t No, 2827, pp, 49’^t), — ^This investigation 
was undertaken to ascertain the relationship between the melting and solidiftri^g 
points of mutton tallow and its fatty acids. The thermometer-bulb method was 
used for the melting point, and the solidifying point was determined by Dalicjm*s 
method. 

The author has demonstrated that mutton and beef tallow dp not poas^ a 
constant solidifying point for, any given ^mple. Experimental data suhmfi^^ 
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show that solidification takes place from about 6 to 8° 0. below the melting 
point. Also, previous to solidification the thermometer falls to from 10 to 12 ® 
below the melting point. This characteristic property is common to all mixtures 
of solid and liquid giycerids but does not hold good for mixtures of solid and 
liquid fatty acids. The tallows used in all the ohservations contained free 
fatty acids and therefore free gycerin, and whether small amounts of these 
modify the solidifying point and are the cause of low zeros or erratic “ rises ” 
is being investigated. 

The solidifying point of mutton tallow. — K. Meldetjm {Cliem. I^eivSy 
111 {1915) y 1^0, 2S83y pp, 9S, 99; ahs, in Jour, Soc. CJiem, IMus.y Si {1915), No. 
6. p. 288 ) , — Solid giycerids were separated from mutton tallow by treatment 
with ether, and their solidifying point determined by Dalican’s method, the 
mass being melted at SO® C. and stirred while cooling from 55 to 47®, and the 
thermometer then fixed at 1.5 in. from the bottom of the tube. The solidifying 
point ranged from 49.7 to 51®, with a rise of from 3,4 to 4°. The presence of 
suspended matter and the method of stirring had no influence on the results, 
and no secondary stationary point was observed. Erratic variations of the 
^ zero’ solidifying point (i. e., the temperature to which the thermometer falls 
before the rise commences) and of the rise were much smaller in the case of 
the solid giycerids than of the original tallow, this being attributed to the in- 
fluence of the greater proportion of liquid giycerids in the latter. Such varia- 
tions do not occur with mixtures of stearic and oleic acids. Fluctuations of 
the melting points of giycerids appear to be due to errors of manipulation, while 
the solidifying point is influenced by the speed of crystallization. Constant 
results are obtained ’when a constant amount of substance crystallizes per unit 
of time. Giycerids require supercooling to start rapid crystallization, and each 
glycerid appears to have a specific * zero ’ point of incipient solidification. When 
giycerids (especially mixtures of solids and liquids) are supercooled, the latent 
heat of fusion may be insufficient to raise the temperature of the mass to the 
normal solidifying point.’’ 

The presence of an amino group in wool, K. Gebhaed {Farber Ztg., 25 
{1914), No. 14, pp, 279-^283; ab$. in Jmr, Soc. Cliem. Indus., 3S {1914), No, 17, 
p, 856) . — ^The author found that when wool was treated with formaldehyde, as 
described by Kann,® it still retained its power of reacting with nitrous acid to 
form a true diazo compound. Wool probably contains two substances, an amino 
acid and a colloidal substance loosely attached to the amino group of the acid. 
It is thought that Kann, who maintains that wool does not contain an amino 
group, probably split ofi and coagulated the colloid, leaving the amino acid free 
with an active amino group. 

Nephelometry (photometric analysis). — 1 , History of method and develop- 
ment of instruments, P. A. Kobee and Saba S, Gbaves (Jour. Indus, and Mngin. 
dhetn,, 7 {1915), No, 10, pp, 845-S47, figs, 10),— A general review of the subject. 

A modified method for determining carbon-free ash in plant substances, 
G. E, Bomz (Jour. Indus, and Engin, €hem„ 7 {1915), No, 10, pp. 859, 860). — It 
is claimed that the usual method for determining ash in plant substances gen- 
erally Introduces an error, due to the presence of carbon dioxid in combination 
with bases present This is especially true of an ash containing large amounts 
of calcium, magnesium, and potassium. A procedure wliich has proved very 
^tisfactory is as follows: 

** Weigh from 2 to 10 gm., depending upon the material, into a platinum dish. 
Ignite over a low flame until most of the carbon is burned off. Cool, cover the 
dish with a watch glass apd add;thyough the Hp pf the dish about 20 qe, of hot 

y;-' ^ : ; . ■ ^ * yirber ^ (1914), No. 4, pp. f Mfi, ' ^ 
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distilled 'water. Filter into a weiglxed 200 ce. Erlenmes^er flask, wash the residue 
three or lour times with hot water, replace the Alter paper with residue in the 
platinum dish, dry, and ignite until practically all the carbon is consiiiiied. 
Transfer the i*eniaii}iiig «ash to the Erlennieyer flask vrith hot water, iising a 
policeman to loosen any particles that may adhere to the dish. Evaporate the 
moisture and dry the ash at 110° 0. until thoroughly dry ; weigh. The weight 
minus the weight of the flask represents the crude ash. 

“Connect the flask containiixg the crude ash to an apparatus [described else- 
where for determining the carbon dioxid, treat the contents of the flask with 
80 cc. of distliied water free from carbonates and 20 cc. of dilute hydrochloric 
acid (1: 10). Aspirate purified air through the apparatus while liberating the 
carbon dioxid. Boil for 30 minutes and absorb the gas in 50 cc. of a 4 per cent 
solution of sodium hydroxld. Drain the sodium droxid solution out of the ab- 
sorption tower and wash the remaining caustic solution out of the tovrer with 
250 cc. of COa-free w’ater. Exactly neutralize with normal liydrochlorie acid, 
using phenolphthalein as indicator. Add 2 drops of methyl orange solution (1 
gm. In 1,000 cc.) and titrate with twentieth-normal hydrochloric acid until the 
color of the methyl orange is just changed. From the number of cubic centi- 
meters of twentieth-normal hydrochloric acid used subtract blank: 1 ee» 
twentieth-normal hydrochloric acid=0.0022 gm. carbon dioxid. The titration 
wiiere phenolphthalein is used is ignored. The carbon, sand, and silica are 
determined as outlined on page 22 in Bulletin 107, U. S. Bureau of Chemistry 
[E. S. 20, p. 512], The carbon dioxid plus the iinburned carbon and sand is 
subtracted from the weight of crude ash. The remainder represents the amount 
of carbon-free ash.” 

A Kjeldahl distillation apparatus, J. H. Pickel (Joun In*ius* mid Engin, 
CMm., 7 No. 5, pg. 7S7-789, figs. fl). — ^An apparatus, which the author 

states he has used for a number of years with excellent results, is described. 
Claims are made that it Is simpler, more flexible, and less costly than that de- 
scribed by Holmes (E. S. R., 33, p. 10). 

Titration of nitrates with ferrous sulphate, F. C. BotVMAN and W. W. 
Scott {dour, IMus. and Engin, Chetn., 7 {1913), No. 9, pp. 766-769).— A simple 
and reliable method for the titration of nitrates, as shown by analytical data 
submitted, %vas devised by the authors. The method is based on the urell-known 
ferrous sulphate test for nitrates. The procedure recommended is m follows : 

Dissolve 176.5 gm, of ferrous sulphate heptahydrate in 400 ec, water, and stir 
into this gradually 500 ce. of dilute sulphuric acid 1 : 1. Cool the mixture and 
make up to 1,000 cc. The order of mixing given should be followed, for a 
different order is apt to cause precipitation of an iron sulxfliate that can not he 
redlssolved. 

Either potassium bichromate or nitric acid may serve for a standard. With 
’ the former, the strength of the iron solution is estimated by Penny’s method, 
0,2 cc, being allowed for the end point in titrating nitrates. 

“ A more satisfactory method of standardizing is to titrate a nitric acid solu- 
tion of known strength under the exact conditions in w^hich the iron solution is 
to he used. For this, dilute 41 cc. of the usual 70 per cent laboratory nitric acid 
to 1,000 ec. and titrate with normal caustic alkali. Use 10 ce, of the dilute 
^ nitric acid to standardize the ferrous sulphate solution in the manner described 
above.” 

For titration the sample should be chosen to contain 0.3 to 0.6 gm, of nitric 
acid. For the most accurate work, the titration should be on practically 
same quantity of nitric acid as was us^ in standardizing the solution; 

« Jour, Indus.' mid 3SBghi,'^CheJii., 4 CtW),, Nq, ,8, p. dti, 
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“ Place 100 cc. concentrated sulplmric acid, free from nitrates, in a 250 cc. 
beaker set in a large porcelain casserole full of cold water. Run tine sample in 
slowly from a 10 cc. pipette to the bottom of the acid, stirring meanwhile with 
the pipette ; this procedure is designed to prevent loss of nitric acid fumes. Run 
in the ferrous sulphate solution slowly in a fine stream with constant stirring 
until the solution turns from yellow to faint brown or pink. Then rinse out the 
pipette by sucking it full of the acid and draining it and continue titrating cau- 
tiously to the first color change. The end point is clear to 0.05 cc. and different 
operators should agree within 0.1 cc. 

*'^The casserole of water serves the double purpose of cooling the acid and 
making the end point much clearer. It is sometimes necessary to halt the titra- 
tion and let the solution cool. The temperature should never exceed 60° 0. and 
is better kept below 40°. Let the burette stand five minutes before taking the 
reading, as the ferrous sulphate solution drains very slowly.” 

With care the error in the method does not exceed of the quantity of 
nitric acid estimated- It is not suitable for traces. Constancy of conditions is 
important. Chlorates, bromates, iodates, chlorids, bromids, and iodicls interfere 
but nitrites do not when sulphuric acid is used as a medium. The method is 
recommended for technical purposes and results of tests made are given. 

Molybdic acid recovery, C. G. Aemsteong {Jour, Indus, and Engin, Chem ,^ 
If ilBlB), Ho. 9, p. 764, fig^ I). — ^Numerous methods for the recovery of molybdic 
acid were tried but discarded on account of their impracticability or unnecessary 
consumption of expensive reagents. A method w^as finally devised as follows : 

The waste molybdic acid residues were filtered from any phosphomolybdate 
precipitate that it contained. This was most conveniently accomplished by 
means of an asbestos suction filter. 

The filtered solution is then placed in a 5-liter German flask and supported 
inverted over a large evaporating dish on a sand bath, allowing but a small 
amount of the solution in the dish. This method allows a large amount of liquid 
to be evaporated with little attention. The flask may be refilled until the pre- 
cipitate of molybdic aniiydrid, which forms in the bottom of the evaporating 
dish, becomes too bulky. 

Remove the flask and evaporate the solution in the dish until it begins to 
foam considerably and there is just enough solution left to cover the precipitate 
and keep the iron in solution. Cool, dilute with one-half volume of cold water, 
allow to settle, and decant. Wash the precipitate thoroughly a couple of times 
with water by decantation to remove the iron salts and treat with enough 1 : 1 
aanmoBium hydroxid to fill the dish. A dark brown precipitate will form, due 
to precipitated iron. 

** The whole is then washed into a large flask, warmed slightly, and allowed 
to stand a couple of hours with an occasional shaking to facilitate solution, 
men all is in solution, or after two hours, the liquid may be filtered off by a 
siphon, sand, and asbestos suction filter into another flask. Arrange the suction 
tube so that the lower portion of the solution, containing the precipitate, will be 
the last to come upon the filter, thus preventing troublesome clogging of the filter 
by the iron precipitate. Add 5 per cent of the original amount of ammonium 
hydroxid to the solution to make up for that used in precipitating the iron,” 

This solution contains the molybdic anhydrid as ammonium molybdate and, 
when the specific gravity of it is taken with a hydrometer at 25° 0., by referring 
to an accompanying ctpwe the percentage of molybdic anhydrid present may be 
found and the proper amount of fr^h molybdic anhydrid added to bring the 
cq^ieentrattdn up to may required strength. The Elution of ammonium molyfo^ 
^te may be eyapomtM fe dryl and thenm to molybdic an^drid. 

' ^^Ojreeovery In '<teied out on toge, amounts' olresidiies 
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under actual working conditions, was 93 per cent, and the recovered molybclic 
acid obtained by evaporation and roasting at 600® tested chemically pure in all 
cases. 

The cost of recovery is practically nothing. 

Xhie effect of ammonium chlorid upon ferric and aluminum hydroadds dur- 
ing ignition, H. W. Daudt {Jour, Indus, and Bngm, Chem.. 7 {i3fo), Yo. iO, 
pp, 847 , 84 s ), — ^Experimental work cited indicates that the washing of ferric and 
aluminum hydroxids free from ammonium chlorid is unnecessary. Xo loss oc- 
curred in either hydroxid by washing with ammonium-chlorid solutions of con- 
centrations of 1 per cent or lower, and it was found to be advantageous to hSve 
small quantities of ammonium chlorid pi'esent in the wash waters on account 
of the tendency of the precipitate to become colloidal when electrolytes are alto- 
gether absent. By precipitating the aluminum hydroxid in hot solution, boiling 
the suspended precipitate for approximately 45 seconds and transferring to 
the filter immediately, no difficulty was experienced in getting easy and rapid 
filti’ation, 

'Petermination of dextrin and sugars in food products, C. F. Mottelet 
{Ann, Falsif,y 7 {1914) ^ Ho, 69, pp, B72S80 ), — Continuing the work previously 
noted (E, S. B., 81, p. 18), a procedure is given which includes also the de- 
, termination of dextrin. 

In the method 20 gm. of the preserve is transferred with the aid of tepid 
water to a 200 cc. flask, then lead subaeetate is added for the purpose of defeca- 
tion, care being taken to avoid an excess (should an excess be used it may be 
removed with bicarbonate of soda). Water is added to make the volume to 
200 cc., and the solution is decolorized with animal charcoal. Xhe^ reducing 
sugar is determined in the solution so obtained and the results (p) are cal- 
“ Culated as invert sugar to 100 cc. of solution. The amount of reducing sugar 
present after inversion (^=sugar in 100 cc, of solution after inversion) is then 
found. This is followed by determining the sugar after inversion with hydro- 
chloric acid for 20 minutes in the autoclave at 110® C. This is calculated as 
grams of sugar in 100 cc. of solution and is represented by m. The rotation of 
the original solution is established at 20® in the 200 mm. tube and expressed 
as D, 

The amount of sucrose (S) present in the solution is found as follows: 

^===[0,95 {a““P)3» and corresponds to a rotation (e) of (1.33® iSf), 

The quantity of dextrin A=[0.90 (m—q)J corresponds to a rotation of 
8.9 A degrees. 

The sum of the weight of glucose {G) and levulose {L) corresponds to a rota- 
tion of d. 

d^D — ( 0 +^) from which is obtained L and G. 

L^iimXp)—d 

2.93 

gm. 

The results of some trials with fruits, Jelly, marmalade, comflts, and sirups 
.with, the method are given. 

Kote on. the determination of sulphates in bread, G. D. Howabu {Jmr, 
JnMm. and Bngin. Ohem*, 7 (1916), Ho, 9, p. 807).— After reviewing former 
^ methods for the determination of sulphates in flour and bread, the author state 
that he has adopted the following procedure : 

** Twenty-five gm, of the air-dry ground bread was digested for two to four 
hours, on the top of the water bath at gentle heat with 200 cc. of 5 per , 
hydrochloric, add, the mixture being wdl stirred at Intervals; Afte *,< 

, the dear extraet^was\dec^ted, through avoided jthe^.|reddiie ; 
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or three times with warm water, and the filtrate precipitated as usual with 
barium chlorid. As a rule, the precipitated sulphate was clean. In those cusOkS 
where it showed contamination with organic matter, the barium sulphate, after 
ignition and weighing, was treated in the Gooch with a few cubic centimeters 
of acidulated hot water, followed by a second ignition and weighing.” 

Ko experimental data are given. 

*11x6 determination of fat in ice cream by the Babcock method, O. A. A. Utt 
{Jour, and Lngin, Cliem,, 7 {1915), No, 9, p. 773 ), — The author concludes 

that the Babcock method if properly conducted is simple, desirable, and accu- 
rate. The use of hydrochloric-acetic acid mixture was not found satisfactory 
in mobt cases. The procedure outlined in the usual Babcock method, using a 
mixture of sulphuric and acetic acids, was found to give excellent results on 
commercial ice cream. 

The method is outlined in detail. Some analytical data are submitted in 
which checks were obtained in ice cream mixtures made up according to various 
formulas within from 0.04 to 0.15 per cent of the amount occurring in the 
mixtures. 

A device for the successive determination of the solids and fat in milk 
and other fluids, A. Seidenberg {Jour, Indus, and Engin. €hem,, 7 {1915), No, 
(h PP- 769-773 ), — ^The advantages and disadvantages of the methods in use for 
the determination of fat in milk are discussed. 

The author has devised a new method for the determination of the total 
solids and the fat in milk, using a single sample. The apparatus used is an 
oxidized copper wire ganze 7 by 10 cm., of 40 or 60 mesh, ridged or plaited 
laterally with from 18 to 20 ridges about 2 mm. high and about 2 mm. apart. 
The two long sides of the gauze are bent up for 2 mm. in such a way as to 
close the opening of the grooves formed by the ridges. The gauze is placed 
upon two ridges 2 mm. high running the length of a dish made of heavy 
tin foil on the surface of which are numerous cross-sectional indentations. The 
dimensions of the dish are 7 by 10.5 cm. Three of the sides are 4 mm. high, and 
the fourth (a long side) 8 mm. The sides are not joined at the corners. 

In maldng determinations of solids and fat the wire gauze and dish are first 
weighed accurately and then 4 or 5 gm. (or other weighed quantity) of milk is 
evenly distributed drop by drop by means of a pipette over the entire gauze. 
The milk is then dried to a constant weight in an air bath at 100° 0. and the 
device weighed to find total solids. For the determination of fat the gauze is 
rolled into a conical form along with the dish, the high side and ridges of the 
dish being first flattened out. After the gauze and dish have been rolled up the 
high side at one end is folded up, the other end being left open, and the device 
introduced into a Soxhlet or other extraction apparatus. After extraction it is 
dried to constant weight, the loss in weight being fat 

The containing dish is used but once in order to obtain the best results. The 
wire gauze, however, may in some cases be used again by burning off the milk 
solids, washing out the ash, and drying thoroughly in the flame. 

The method is also recommended for the determination of solid matter in 
such substances as glues, varnishes, shellacs, oils, tanning materials, etc. ; sirups, 
flavoring extracts, and other saccharine products ; and for the extracts of vine- 
gars, wines, beers, and other distilled liquors. 

The method has been thoroughly tested and compared with other methods 
and has been found to give most satisfactory results. 

Comparative fat fletemination in cheese with Dr, Herramhof's and Dr. 
Keese^s volumetric method and the gravimetric method of Batzlaff , H. Hiegbs 
(MWhm, (1314), No. X6f pp. 4^S^-4^(?)*^The results obtained by the 

5teamhof method (m B. P- M4) were slightly higher than those by 
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the Hesse method and the Kooper method (E. S. B., 31, p. 618). The latter 
methods, however, are easier and quicker. It is thought that the Herramhof 
apparatus would be of great value if the total solids could he determined with 
it at the same time, as suggested by the originator. 

Desiccation tests made with this and the sea sand method showed great varia* 
tlons. The fat content as determined in the dried cheese mass obtained by the 
Herramhof and sea sand methods did not show such great variations as did the 
figures for dry matter, the variations in fat being between 0.03 and 4.ST per 
cent, with an average of 1,51 per cent, while the average for dry matter was 
3.54 per cent. 

Pmit by-products, W. V. Cbuess (Calif ornia Sta, Bpt 1915, p, SI ), — Methods 
have been devised whereby clear palatable jellies are produced from oranges 
and lemons. “ One ton will yield approximately 300 gal. or 6,000 6-oz. glasses. 
Methods of clearing orange and lemon juice were tested. Fining with 8 to 12 
lbs. of Spanish clay, settling, and filtration vrere found satisfactory. Small 
amounts of sulphurous acid prevent darkening and the development of a 
* musty ’ taste.” 

The practical application of improved methods of fermentation in Cali* 
fomia wineries during 1913 and 1914, P. T. Bioi*Em and W. Y. Cetjess (Oalir 
fomia Bta, Cire, UO ( 1915 ), pp, 14 , figB, 8 ), — continuation of the Onological 
investigations previously noted (E, S. E,, IT, p. 183; 23, p. 200; 25, p. 716) is 
reported, confirming previous observations. 

It yras found that the use of pure yeast and sulphurous acid can be applied 
successfully on a practical scale and yields more perfect fermentations and 
sounder wines, A new method is outlined in detail, and analyses of the wines 
leported. Wines made by the improved method kept a great deal better at warm 
^ temperatures than the spontaneously fermented wine. Sulphurous acid alone 
gave as sound wines as where pure yeast was used in addition to the sulphurous 
acid. The amount of sulphurous acid left in the wine did not exceed 64 per 
tmi of the limit allowed under the Pood and Drugs Act and averaged only 
about 21 per cent. 

METEOE0I.OGX 


^Workin agricultural meteorology (TrMp Selsk, Khoz, Met, Bo. H (1915)^ 
159, — ^^his report contains the following articles: The Importance 

of A^icultural Meteorology from the International Point of Tiew, by G. Axzi 
, below) ; The Influence of Meteorological Factors on the Yield of Grain in 
^ fhe 3^ovinee of Bologne, by G. Azzi (see p. 208) ; The Influence of the Principal 
li^teorolbgieal Factors m Winter Bye, by R. G. Zalenskii ; Halos of the Sun 
ahd Moon as Indexes of Weather Changes, by E. A. Kbvol’son; A Simplified 
D^uction of the Formula for Adiabatic Changes in an Ascending Current, by 
P. I. ,Brotinov; Problems and Boults of Agricultural Meteorology, by ¥. B. 
teauer ; and Programs of Meteorological-Agricultural Observations. 

"*5^0 importance of agricultural meteorology from the international point 
; of G. Azzx (Tru5p BelsJc, Khoz, Met, No, U (1915), pp, 3-13),— Defining 
aSl<^ulturaI meteorology as the correlation of the sum of the meteorologiad 
. floors and plant growth, the author points out the necessity for securing uni- 
of methods in (1) the determination of the critical periods of diSerent 
Plante in different localities ; (2) the preparation of charts showing the probable 


dl|jteibution of droughts, precipitation, and frost; (8) the determination of 
of good, medium, and poof yields' ,as^ correlated with, tho' meteoroh^^^; 
Ofe^^itions; and '(4) the extension of the zone of good yields by bellar 
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Tlie influence of meteorolog'ical factors on the yield of grain in tlie 
Province of Bologne, G. Azzi {Trudy Selsh, Kho^. Met,, Ko, H {1915), pp, 
19-^47, fly, 1), — Studies made according to tlie Russian method of determining 
critical periods in plant growth are reported, the results showing that the criti- 
cal period for wheat as regards rainfall occurs during the two ten-day periods 
immediately preceding heading. If, during the first of these ten-day periods, the 
precipitation is not less than 30 mm., or if this period is dry and during the pre- 
ceding period the rainfall was not less than 60 mm., the probability of agricul- 
tural yield is excellent even if no more rain falls until autumn. 

Meteorological record for 191S, R. Withycombe {Oi'egon Bta,, Ept, EasL 
Oreg, Bta,, 1911-12, pp, S2, S3), — summary by months of observations on tem- 
perature (maximum, minimum, and average), precipitation, cloudiness, and 
wind at the substation at Union during 1912 is given. The total precipitation 
for the year, 17.T4 in., was about normal for the region. 

Climate and meteorology [of Canada], R. F. Stitpaet (Canada Tearhoahr 
1914, pp, T28-139), — ^The main climatic and meteorological characteristics of 
the different provinces of Canada are noted and tables of temperature and pre- 
cipitation at various places in the Dominion during 1914 are given. 

The temperature of western and equatorial Africa, R. OHUDEA.tr (Compt 
Rend. Amd, Bet [Paris], 151 (1915), Aio. 5, pp, Available data on 

this subject are collated and analyzed with reference to different regions in this 
area. 

Atmospheric pressure in western and equatorial Africa, R. Chudbatj 
{Compt Rend, Aead, BeL [Pan§], 151 (1915), No, 12, pp, S51S541 ^nr, Rev. 
Bei, IPari^}, 53 (1915), I-II, No, 19, p, -The data obtained from 13 sta- 
tions are summarized showing the mean, monthly, and annual pressure with the 
diurnal variation. 

The distribution of rainfall in western Africa, H, Hubebt (Compt RmS. 
Acad, BcL [Perria], 150 (1915), No, 18, pp. 505-608). — ^This article deals briefly 
with the sources and types of rainfall of this region and the phenomena which 
control it. It is held that in general the distribution depends upon the dis- 
placement of the zone of equatorial calms. 

Electric niagaras, A. Becblebich (Jdrdin, 28 (1914), No. 557, pp, 20S-205, 
figs, 2; 29 (1915), Nos, 664, PP- fig9, 2; 555, pp, 281-283, fig. 1; 655^ 

pp, 290, 291). — This aiticle discusses briefly the theories of the foi’mation of 
hail, the principles of construction of the towers used for reducing the electric 
tension of the clouds and thus dispersing hailstorms, the action of these towers, 
and the question of their efficiency as means of hail protection. 

The general conclusion is that past experience with this means of hail protec- 
tion is not conclusive and that the whole question of hail formation and hail 
protection needs further investigation. The lines along which this investigation 
gffiould be pursued are indicated. 

A new chemical hygrometer, R K, Rddeal and A, Haxnah (Analyst, 40 
(1915), No, 457, pp, 48-54 S; ahs. in Internat, Imt, Agr, [Rome}, Mo, But 
Agr, Intel, and Plant Diseases, 5 (1915), No. 4, PP- 439, 545),— What is stated to 
be a simple and accurate means of measuring the moisture content of the air, 
based uiK>n its absorption by sulphuric acid, is described. 

Bacteria in city, country, and indoor air, W. W, Bbowne (Bmence, n, sm'J 
(1915), No, 1080, p, 351),— This is au abstract of a paper presented 
tecent, meetlag of the Society of American Bacteriologists whieb reported re- 
sults of bacteriological examinations of 134 samples of city air, 85 of country 
air, 87 of office air, and 47 of factory air. 

‘It wus found t^at the Buffiber of bacteria was larger and the fluctuations 
grater la the alt of ,i^c^ than in that of open spac^; ®he micro- 
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organisms developing at 20® G. on gelatin were generally found to be under 50 
per cubic foot, rarely over 100 per cubic foot. The number of those developing 
at 37® was rarely over 50 per cubic foot The number of streptococci was 10 per 
100 cu. ft 


SOILS— PEETIIIZEES. 

Soil reconnoissance in Alaska, with an estimate of the agricultural pos- 
sibilities, H. H, Bennett and T, D. Eice (IT. S, Dept. A<yr., Advance Sheets 
Field Operations Bur. Soils, pp, 202, pis. 38, maps 4 ). — ^TMs report, issued 
September 20, 1915, deals with the soils and agricultural possibilities of the 
Cook Inlet-Susitna, Yukon-Tanana, and Copper Elver regions of Alaska. 

The Cook Inlet-Susitna region includes approximately 6,000 square miles of 
land, comprised in the plain-ilke country and adjacent bench lands bordering 
Cook Inlet from Kachemak Bay northward and extending up the Susitna and 
Matanuska valleys. ‘‘At least one-third of this area . , . consists of arable 
la^ possessing topographic and drainage characteristics and chemical and 
pl^ieal properties quite favorable to farming. . . , The remainder of the low- 
land country largely represents Muskeg or marsh, isolated areas in the Muskeg, 
and areas of unfavorable topography. Extensive drainage operations will be 
required to reclaim the marsh land, and to make available the included well- 
drained land.” “The Cook Inlet-Susitna benches and lowlands embrace a con- 
siteable variety of soils ranging in composition from silt loam through fine 
sand to peat, and in drainage, from well-drained bench land to water-soaked 
marsh,” Exclusive of Muskeg and muck, there are two broad soil divisions in 
the region, namely, bench land soils and stream bottom soils. Of these the 
^ Knik loam and fine sandy loam soils are the most extensive. 

The Yukon-Tanana region comprises (1) the lowlands of the lower Tanana 
Biver, from the vicinity of McCarty to the Yukon Biver, known as the Tanana 
Fiats; (2) the lowlands of the Yukon Elver, chiefly comprised in the Yukon 
Flats ; and (3) the area of highlands or Mil country between the Tanana and 
Yukon lowlands, the Ytikon-Tanana uplands. “ The lowest estimated area of 
available farming land in this region is 4,500,000 acres. In this estimate only 50 
per cent of the 7,000 square miles of the lower Tanana bottoms is Included and 
. le^ thrm 25 per cent of the uplands lying to the north of the Tanana Elver.” 
The soils of the Tanana bottoms are mainly sandy and silty and are flat and 
mostly well drained. In the Mils north of the Tanana bottoms is an area of 
^ approximately 500,000 acres of deep sEt loam soil which is considered to be the 
best soil in Alaska. These soils are well drained and have good moisture-hold- 
ing capacity. “ There are still larger areas of other cultivable soils on the slopes 
of the hill country.” In the Yukon-Tanana region seven of the principal soil 
types are mapped of which the so-called Gilmore soils and stony mountainous . 
areas, Tanana soils, and Yukon soils are the most extensive. 

*The Copper Eiver regions include the Copper Biver Basin and the Opper 
Elver Delta. The former is a broad expanse of plain-like country almost com- 
pletely inclosed by mountains and containing a large area north of C(^per 
„ Center the topography of which is favorable for agriculture. “ The principal 
soli here, however, is not so favorable, being predominantly of a clayey char- 
gMGtfTi and so sti^ and probably cold-natured that it would be difficult to till” 
^1 of the Copper Biver Delta “ represents a mixture of the r^eht glacial 
chicly grav^ and sand, with the sand and silt of the Copper Bivmr 

Alaaka^^th Finland ahd,pari^ ol Biberia^ls’a^ 
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Soil survey ot Bullock County, Alabama, H. 0, Smith and W. E. Wh-kin- 
sojf (U, Dept Agn, Advance Sheets Field Operaiimis Bun Soils, IBIS, pp. BO, 
fig. 1, map i). — ^This survey, made in cooperation with the State of Alabama, 
was issued July 15, 1915. It deals with the soils of an area of 388,480 acres in 
southeastern Alabama, %vhich is divided physiographically into two parts, the 
prairie region,” comprising the northern part, and the “ sandydands region,” 
the southern part The topography of the prairie region ranges from hilly and 
even rough to undulating, while that of the sandy-lands region varies from a 
broad, sandy upland plain to somewhat hilly country. The rougher areas are 
excessively drained, while the lower uplands and the terraces require artificial 
drainage. A large total area is subject to erosion. 

The soils of the county are broadly grouped into upland soils derived from 
lime-bearing rocks and from unconsolidated sandy deposits of a later age, second 
terrace soils originating from rather recent stream action, and first bottom soils 
subject to annual inundation and still in active process of formation. Thirty-two 
soil types, representing 17 series and 1 miscellaneous type, are mapped, the Sus- 
quehanna clay and fine sandy loam predomino ting. The Norfolk series, includ- 
ing sand, fine and coarse sand, and fine sandy loam, is second in extent. 

Soil survey of Escambia County, Alabama, E. T. A. Bueke, J, M. Snyueb, ! 
A. M, O^Neal, Js., and F. W, Kolb (27, iSf, Dept. Agr., Advance Sheets Field 
Operations Bur. Soils, IBIS, pp. Bl, fig. 1, map i).— This survey, made in coop- 
eration with the State of Alabama and issued July 17, 1915, deals with the soil 
characteristics of an area of 604,160 acres in southern Alabama, the topography 
of which varies from level or gently rolling to rolling. The drainage is mainly 
into the Conecuh River. , 

Physiographically the county is divided into uplands extending to the rivei* and 
stream terraces, and lowlands wlfieh include the terraces and bottom lands of , 
the rivers and streams. The upland soils, derived through processes of weather- 
ing from beds of sand, sand and gravel, or sandy clay, vary from graveliy sand 
tlirough sand and gravelly loam to sandy loam, fine sandy loam, and clay, and 
with the exception of two types are generally well drained. The lowland soils 
are of alluvial origin. Including swamp, 28 soil types, of 13 series, are mapped, 
of which the Euston fine sandy loam is the most extensive. The Norfolk series 
is second in extent, the Norfolk fine sandy loam being widely developed through- 
out the county. It is stated that one of the chief needs of the soils is organic 
matter. 

Soil survey of the Fort Iiauderdale area, Florida, M, Baluwin and H. W. 

, Hawkeb (27. S. Dept. Agr., Advance Sheets Field Operations Bur. Soils, X9iB, 
pp. B$t pis. 9, fig. 1, map i).— This survey, issued July 31, 1915, deals with the 
soils of an area of ^5,600 acres, comprising a relatively narrow strip of territory 
extending from the Atlantic Ocean east of Port Lauderdale to Lake Okechobee. 

The topography of the area is generally flat and nearly level and natural drain- 
age over most of the area is entirely inadequate, the only well-drained portion 
being near the coast. The soils are classed as cumulose soils^ and soils derived 
from marine sediments. The former, comprising muck and peat, are eompo^d 
mainly of vegetable matter in various stages of disintegration and decay, with 
&e admixture of various quantities of extraneous inorganic material and are by 
far the most extensive. The loss on combustion of typical sample of muck was ) 
found to average about 50 per cent. The loss on combustion of peaty muck was^^ 

^ Ip to 84 per cent of the weight of the oven-dried sample. Peat had an ash con- 
tent varying from 6 to 16 per cent. In addition to the peat and muck cumulose 
; ‘ ^is, T oth^ ^il mrim are refeognis^d in the area, these, however, covering only 
Of the,ar6^’ ' , 
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Soil survey of Hemaado County, Florida, G. B. Jones and T* M. Mobrisoh 
(U. B. Dept* Agr*, Advance Sheets Field Operati&ns Bur* Boils, 1914, PP* ^0, 
pU* 4, fig, 1, map I).— This survey, issued September 30, 1915, deals with the 
soils of an area of 302,720 acres on the western coast of Florida, the topography 
of which ranges from level to hilly. There is no well-defined drainage system 
in the county, most of the surface water escaping through sinks and under- 
ground streams. The soils of the county are largely sandy, although there are 
some areas of clayey soils and a number of areas having a clay subsoil The 
soils are grouped into four divisions, namely, (1) imperfectly drained flat- 
woods, (2) undulating to rolling areas, (8) depressed areas, and (4) tidal over- 
flow soils. Including muck, swamp, tidal marsh, and rock outcrop, 16 soil 
types are mapped, of which the Korfolk fine sand is the most extensive, cover- 
ing nearly half the county. 

Soil survey of the Indian Biver area, Florida, O. N. Mooney and M. Baxj5- 
WIN (U* B* Dept, Agr., Advance Sheets Field Operations Bur, Boils, 191S, pp, 47, 
pi, 1 fig, 1, map 1 ), — ^This survey, issued July 31, 1915, deals with the soils of 
an area of 218,240 acres along the middle east coast of the Florida Peninsula, 
the surface features of which range from low coastal swamps and level flat- 
woods to dune-like coastal ridges. The drainage is mainly effected by seepage. 
The soils of the area range from cumulose deposits through sands, or a mixture 
of sand, gravel, and shell fragments, to calcareous clay. They are grouped 
with reference to origin into cumulose soils, unconsolidated marine material, 
and residual or partly residual soils. Seventeen soil types, of 8 series, are 
mapped, of which the St Lucie sand is the most extensive. 

Soil survey of Terrell County, Georgia, D. D. Long and M, BAinwix (U* B. 
Dept, Agr.^ Adva7ice Sheets Field Operations Bur, Boils, 1914, pp- SB, fig, 1, map 
i).-^This survey, made in cooperation with the Georgia State College of Agri- 
culture, was issued September 13, 1915. It deals with the soils of an area of 
213,760 acres in southwestern Georgia, the topography of which ranges from 
level to rolling. The county is said to he, as a whole, well drained. 

The soils of the county are alluvial and upland, the latter being derived 
mainly from unconsolidated clays, sands, marls, and consolidated limestone. 
The soils are divided according to texture into sands, fine sands, loamy sands^ 
sandy loams, loams, clay loams, and clays* Including muck and swamp, 35 
soil types, of 15 series, are mapped, of which the Greenville series, including 
i^ven types, is the most extensive. 

Soil survey of Willdusoix County, Iffississippi, W. E. Thaep and W* M, 
Svan:^ (U. B, Dept Agr,j Advmuie Sheets Field Operatiom Bun Soils, IBIS, pp, 
SB, pi 1, fig, 1, map i).-— This survey, imade in cooperation with the State bf ^ 
Mississippi, was issued July 17, 1915. It deals with the soils of an area of 
426,880 acres in southwest Mississippi, the western part of which consists of 
level delta lands and the remainder mainly of rolling to hilly uplands dissected 
by innumerable drainage lines. 

Throughout the uplands of the county the prevailing surface material is loess. 

It is from 20 to 50 ft. deep on the western hills, but gradually thins toward tlm 
east untfl its average depth is but a few feet. The loess is generally underlaid 
by a. red sandy formation. In the eastern section soils derived in part 
the underlying sands and clays are found. Including rough broken laiA 
meadow overwash, and river wash, 17 m)U types, of 9 series, are mapped, o# 
which the Memphis ^It loam is the predominating type, covering over half Hi^ 
county* ' , , ' ■ ' . ;■ ' 

survey of Bouglas County, Nebraska,. A. H. p*, H. ! 

E. E* SFiivoi^'B B. and 
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STiTTey, made in cooperation with the Nebraska Soil Survey and issued June 14, 
1915, deals with the soils of an area of 211,840 acres in middle-eastern Ne- 
braska, which includes three distinct topographic divisions: (1) Uplands, (2) 
old alluvial terraces, and (3) first bottom lands. The surface of the upland is 
rolling to rough and extremely dissected. The county has well-established 
drainage to the southeast. 

The upland and terrace soils are of silty texture, while the bottom lands vary 
In texture from loose incoherent sand to heavy clay. The upland is covered by 
a bed of loesS which varies from a thin mantle to 100 ft. in depth. Fifteen soil 
types, of 7 series, are mapped, of which the Knox silt loam is the most exten- 
sive, followed by the Marshall silt loam. 

Soil survey of Saunders County, Nebraska, A. H. Meyee, E. H. Smies, T, M. 
BtJSHisfELL, B. R. Spaffoed, R. R. Btjbn, and R, J. Scaeboeough (U. B. Dept 
Agr,^ Advance Sheets Field OperaVofis Bur, Boils, 191^, pp. 6% fig, 1, map 1 ), — 
This survey, made in cooperation with the Nebraska Soil Survey and issued 
June 10, 1915, deals with the soils --.an area of 487,040 acres in eastern Ne- 
braska, the topography of which varies from flat in the stream bottoms and 
terraces to extremely dissected in parts of the upland. “ There are three dis- 
tinct topographic divisions: (1) The uplands, derived from loessial and glacial 
material ; (2) the alluvial terraces, deposited at a time when the streams were 
flowing at a higher level; and (3) the first bottom lands, embracing the recent 
alluvium of the Platte River and its tributaries.” The county is drained bjf the 
Platte River and Wahoo and Salt creeks. 

In texture, most of the upland and terrace soils are silty, while those of the 
bottom lands vary from a loose incoherent sand to heavy clay. , Including 3 
miscellaneous types, 18 soil types, of 10 series, are mapped, of which the 
Shelby silt loam, the Marshall silt loam, the Waukesha silt loam, and the 
Wabash silt loam are, in their order, the predominating types. 

Soil survey of Rowan County, North Carolina, E.* B. Haedison and R. 0. 
Jtjbney (U. Dept Agr,, Advance Sheets Field Operations Bur. Soils, PP> 
47 f fig. X, map i),-— This survey, made in cooperation with the North Carolina 
Department of Agriculture, was issued September 29, 1915. It deals with the 


soils of an area of 380,240 acres in west-central North Cai'olina, the topography 
of w'hich is prevailingly rolling. The greater part of the county consists of broad 
interstream ai’eas. The area includes a great variety of soils adapted to a wide 
range of crops. The upland soils are of sedimentary origin and the bottom 
soils of alluvial origin. Twenty-seven soil types, including 10 series, are mapped, 
of which the Cecil series is the most important, covering over half the county. 

mX survey of Paulding County, Ohio, H. G. Lewis and C. W. 

(U. S. Dept Agr., Advmice Sheets Field Operations Bur. Soils^ 1914, PP* B9i fig. 
1, map i).— -This survey, made in cooperation with the Ohio Experiment Station, 
issued September 8, 1915, It deals with the soils of an area of 264,320 
acr^ in northwestern Ohio, the topography of which is level to slightly rolling. 
The drainage is to the northeast through the Maumee and Au^aize River sys- 
tems and tliere are many large tracts between rivers that have no well-devel<^ed 
natural drainage. 


The soils have a marked uniformity, are of glacial and lacustrine origin, and 
tmge % texture from sand to clay. Eight soil types, of 8 series, are mapped, 
of which the Clyde day is the most ext^ive, covering over three-fourths of the 
area, . The Clyde clay consists mainly of swampy, dark-colored soils, while the 
IfiShtar^colored eoils are included in the Miami and Belmore series, and the 
.icflls in the Genesee seiHea Bi general the darker-colored soils of the 

dfganic , matter, ' while the , iighter«eol^^^' 
apparently deficient 
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‘‘The soils most in need of tile drainage are the Clyde clay and the Miami clay 
and clay loam, though almost all of the types are materially improved by 
tiling.’* 

Boil survey of Huskogee Comity, Oklahoma, G. B* Jo^stes, C. ¥aiv Dinrim, 
IS. Scott, and H, W. Hawkkb (U. Dept Agr., Admnce Sheets Field Operch 
time Bur, Boils, IBIS, pp, 4S, pis, 2, fig, 1, map i).— -This surrey, issued August 
4, 1915, deals with the soils of an area of 520,960 acres in eastern Oklahoma, 
which includes three physiographic divisions, namely, the prairie plains, of 
nearly level to roiling topography ; the wooded uplands, a part of the Ozark 
Uplift, and consisting of a rugged escarpment with a nearly level crest, deeply 
intersected by an extensive system of small and intermittent streams; and bot- 
toms and terraces along the Arkansas and Canadian rivers. The county is 
drained by the Arkansas and Canadian rivers through numerous tributaries. 

The county has a great diversity of soils, which are grouped in three classes 
as residual prairie soils, mountain soils, and alluvial bottom land soils. Forty 
soil types of 15 series are mapped, of which the Gerald series is the most exten- 
sive. The prairie soils include the Gerald. Oswego, Spearfish, Bates, and Leslie 
series and rock outcrop ; the mountain soils include the Hanceville and Dekalb 
series and rough stony land ; and the bottom soils comprise the Yahola and 
Osage series, occupying the first bottoms, and the McLain, Belnach, Brewer, 
Muskogee, Shawnee, and Teller series, occurring on second bottoms to high 
terraces. 

Soil survey of Jackson County, Tennessee, K. F. Rogebs and J. EL DEBUBisr 
(JJ, B, Dept Agr„ Advance Sheets Field Operations Bur, Boils, XBIS, pp, 29, 

1, map 1 ) . — ^TMs survey, made in cooperation with the Tennessee Geological 
Survey, was issued July 29, 1915. It deals with the soils of an area of 201,600 
acres in the northeastern part of middle Tennessee. The county lies in the lime- 
stone section and includes the highlands of the uneroded Highland Rim section, 
a larger area of slope land between this and the stream bottoms, a large extent 
of stream bottom lands, and considerable steep gullied land lying along the 
sloping areas. The surface drainage is rapid. 

The soils of the county are classed in accordance with the physiographic sec- 
tions. Eighteen soil types, of 6 series, are mapped, of _ which the ClarksviEe 
seri^, including gravelly loam, stony loam, and silt loam, is the most extensive, 
followed closely by the Hagerstown {^jdies. Applications of organic matter and 
phosphatic fertilizers are beneficiaL Erosion represents a serious soil problem , 
in the area. 

Boil survey of Jefferson County, Texas, W. T. Cabteb, Jb., L- E. Bchoest- 
MAOT, T. M. Btjsenell, and E. T. Maxon (U. B, Dept Agr,, Advance Sheets 
Field Operations Bur, Soils, IBIS, pp, 4% tnap 1).— This survey, 

issued November 10, 1915, deals with the soils of an area of 588,800 acres in 
southeastern Texas, w^hich is divided into uplands comprising the greater part of 
the county; a fiat, almost level coastal prairie; and lowlands consisting of a 
broad belt of marshy land. Practically all the drainage Is into Sabine Lake and 
thence into the Gulf. The soils are grouped into two distinct divisions, (1) old 
upland soils of the coastal prairie, and (2) recent soils, which are coastal mar^ 
or flats subject to overflow by salt water at extreme high tides, and recent 
bottom lands along the streams and marshy lowlands in the upland portion of 
the county. Induding 4 miscellaneous ^ils, 21 soil types of 9 seri^ are 
of which the Lake Charles clay, silty clay loam, and very fine ^ndy loam and 
, the Lomalto clay are the predominating tyipes. ; 

■ Beeohhoissance ^il suarviey of south-central Tmca^ A. B. Komm 
{W, B, Dept Mmr, 
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of aa area of 14,576,000 acres, ineluding nineteen counties, in sontb-eentral 
Texas. The greater part of the area lies in the rough stony section of the 
Eflwards Plateau. “ With the exception of the small level tract in Crockett and 
Schleicher counties, the area is as thoroughly drained as any section of ectual 
size in the State, there being more than twenty rivers within its limits carrying 
water the entire year. In fact, drainage throughout much of the area is 
excessive. . . • 

** Most of the soOs are derived from calcareous materials and are relatively 
high in lime and humus. Those derived from crystalline rocks are low in both 
these constituents. The soils of the Coastal Plain section consist of the dark- 
colored Houston types, the gray-colored Blanco and Laredo types, and the 
reddish-brown Miller and San Antonio types. On the uplands of the Edwards 
Plateau are found the reddish-brown to black soils of the Crawford series, the 
gray to light-brown soils of the Brackett and Miles series, and large areas of rough 
stony land. On the terraces and in the vaUey basins are found the Frio and 
Boswell series and the reddish-colored soils of the Padernales series. In the 
Llano-Burnet basin are found four groups of soils derived from crystalline ma- 
terials. These are the reddish-colored Tishomingo soils, the most varied group 
in the area; the Pontotoc soils, a bright-red series derived from sandstone; the 
grayish-browm Luneaster series; and a miscellaneous group called Elatemey 
soils.” Forty soil types are mapped, of which the Crawford stony clay and rough 
stony land of the uplands of the Edwards Plateau are the predominating types. 

On account of the facilities for irrigation, the most valuable of these soils are 
the Frio, Laredo, Blanco, and San Antonio types. ... A large proportion of 
the types are too rough and stony for cultivation.” 

Soil survey of the Cadie Talley area, Utah, J. W. NUlsost and E. C. Eck- 
MAKN (CT. 8^ Dept Agr.^ A^mme Bheets Field Operatiom Bur, SoUs, pp, 
70, pU, i, fig, 1, map i).— This survey, issued June 26, 1^15, deals with the soils 
of an area of 288,000 acres in the northern part of Utah and extending Into 
Idaho, which is drained through the Bear Blver. The materials deposited in the 
valley since its formation are grouped as lake-laid deposits and alluvial deposits. 
Thirty-eight soil types, representing 12 series, are mapped, of which the Trenton 
series, including fine sandy loam, clay, loam, silty clay loam, and clay loam, is 
the most extensive, “ The valley is well watered and adapted to a varied agri- 
culture. . . . Some alkali occurs in low, poorly drained places over the valley 
fioor, and a considerable area is in need of drainage.” 

Soil survey of Stevens County, Washington, C. Van Dxtyne and F. W. 
Ashton (U, B, Dept, Agr,, Advance Sheets Field Operations Bur, Boils, iBlS, 
pp, pU, 5, figs, 5, map i).— This survey, made in cooperation with the ^tate 
of Washington and issued November 6, 1915, deals with the soils of an ar^ of 
1,581,840 acres in northeastern Washington which is divided into six geneiral 
physiographic divisions, the Columbia-Kettle Biver Valley, the Colville-Ohamo- 
kane VaUey, the Spokane Biver Valley, the Spokane Plateau, the Calispell 
Ifountain Bange, and the Huckleberry Mountain Bange. The greater part of 
ttie county is well drained, a small total area is excessively drained, and a sMU 
^mailer part is poorly drained. 

V?lth reference to the physical factors affecting the agricultural value of the 
feolfc, Ihe land is divided into poorly-drained areas, well-drained areas with 
fav^able moisture supply, excessively-drained areas subject to occasional 
drought, hlUy lands, and rough, stony, or mountainous areas, the last two areas 
being the mmt extensive, covering 39.6 and 39.2 per cent of the total area, 
respectively With reference to ori^n, thd soils of the county are classifi^ as 
midual soils, glac^l drift sdi^ glacial Jake and riyer wii^; 

,'<Mid^deposite alluvia^ fan -aM foot ^‘ope'mateiBl, 'ffood plain 
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matter accumulations, and miscellaneous nonagricultural material. Fifty soil 
types of 18 series are mapped, of which the Stevens silt loam, the Loon sandy 
loam and the Waits silt loam glacial drift soils, and the Huckleberry silt loam 
residual soil are the most extensive agricultural types. Chemical analyses of 
100 representative samples of the principal soil types are also reported, the 
results of which are taken to indicate that the lime content of the soils is gen- 
erally sufficient, the pho^horic acid and potash contents are fairly high in all 
except the sandier series, and the organic matter and nitrogen contents are 
generally low on all hut the loamy soila 
$oll survey of Buffalo County, Wisconsin, W. X Geib, G. Lounsbitby, L. 
Oantbell, T. J. Dotnewald, and O. X (U. B. Dept Agr.^ AdmTwe BheeU 
Field OperaH 07 i$ Bur. Boils, IBIS, pp, 50, fig. 1, map 1). — This survey, made in 
cooperation with the State of Wisconsin, was issued October 23, 1915. It deals 
with the soils of an area of 439,680 acr^ on the middle-western boundary of 
Wisconsin, which topographically is divided into undulating to strongly rolling 
uplands proper, terraces and level valley areas, and overflow plains of the 
present streams. "With the exception of the flood plains of the largest streams 
the county is naturally well drained, 

' The upland soils are predominantly silty and the terrace, valley, and flood 
plain soils have been derived mainly from erosion of the uplands. Including 
rough stony land, peat, and meadow, 18 soil types are recognized, of which the 
Boone silt loam is the most extensive and is considered to be one of the most 
desirable soils in the county. The Union silt loam, second in extent, and the 
La Crosse series, consisting of dark-colored terrace soils, are also classed among 
the best agricultural soils of the county. 

The productivity relations in different layers of a soil profile, A. von 
^ Nostitz (Landw. Jahrb., 4"? (1^14) » A'o. 1, pp. pis. S, figs. ahs. in 

Ghem. Abs.y 9 (1915), No. 12, pp. 1648, 1649; Ghem. ZentU., 1915, I, No. 5, pp. 
214, 215; Internat Imt Agr. IRomeJ, Mo, Bui. Agr. Intel, and Blant Diseases, 

6 il9l5). No 4, pp. 542-^44). — ^The work of others bearing on the subject is 
reviewed and pot culture experiments and chemical, physical, mechanical, and 
biological studies are reported. The purpose was to determine the relative pro- 
ductive powers of the surface soil and subsoil of different soils and the reasons 
therefor. The soils used were a loamy sand soil containing little humus, a sandy 
loam containing much fine sand, and a strong clayey loam containing much 
humus. All the soils, except the loamy sand, were tested in three layers, the ^r- 
face soil being the top 25 cm., the subsurface soil the layer from. 25 to ^ cm., 
and the subsoil the layer from 50 to 75 cm. The loamy sand was tested in two 
layers to a depth of 50 cm. 

The results in general showed that the productive power of the soils decreased 
as the depth of the soil layer tested increased. The diflcerence in productivity 
t^tween the surface and subsoil was l^ened by proper fertilization, but was not 
removed. 

The decrease in crop yield with increasing depth of soil layer tested was not 
always accompanied by a corresponding decrease in content of mineral matter 
in the crop, this being in some cases relatively higher in crops ob^tned from 
deeper layers. The low relative productivity of the deeper soil layers was found 
to be caused by less bacterial activity and a smaller content of humus, nittogm, ; 
and soluble phosphoric acid in the deeper layers than in the surface j^il. , , ; 

Bffect 0^ temperature cm movement of water vapor and csapillaxy mcdsliirii 
in soil^ G, X Botrrouot^ (U. iSf. Dept Agr., Jour, Agr. Mesmtdh, $ 

^ pp. figs. li).--4ixparlments conducted the'Mi^igan, / 

light And, hepvy sm^'hAun,' t^o^types 
^13^ 'oi:wWA a numlto of 
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ranging from very low to very liigli, are reported, tBe purpose being to^ study tbe 
movement of moisture (1) from a warm to a cold column of soil of uniform 
moisture content, (2) from a moist and warm column to a dry and cold column 
of soil witli and without an air space between the two columns, and (S) from a 
moist and cold column to a dry and warm column of soil. Only two temperature 
amplitudes w^ere employed, 0 to 20® O. and 0 to 40®. 

It was found that when one-half of a column of soil of uniform moisture 
content was maintained at 20 and 40® and the other half at 0® for eight hours 
the percentage of water moved from the warm to the cold soil increased in all 
the different types of soil with a rise in moisture content until a certain water 
content was reached, and then decreased with further inci’ease in moisture 
content The percentage of moisture at which the maximum thermal transloca- 
tion of water occurred was different for the different classes of soil, but the per- 
centage of the maximum thermal translocation of water was about the same for 
all classes of soil for any one of the temperature amplitudes. The percentage 
of moisture at which this maximum thermal translocation occurred is designated 
as the “thermal critical moisture content” 

These results led to the conclusion that the capillary movement of water in 
moist soils is not controlled entirely by the curvature of the capillary films, as 
is generally believed, but also by the unsatisfied atoactive forces of the soil for 
water. 

When a moist column of soil was kept at 20 and 40® and a dry column of soil at 
(f for eight hours and the two columns were separated by an air space, the per- 
centage of moisture distilled over from the moist and warm column to the dry 
and cold column of soil was very insignificant for both amplitudes of tempera- 
ture and was about the same for all moisture contents. 

These results led to the conclusion (1) that the amount of water lost from the 
soil by water vapor is very small, (2) that there is no rising of vapor during 
the night from the warmer soil below to the cold soil above, and (3) that the 
water of the dew is not derived from the soil vapor, as is commonly believed. 

When a moist column of soil was in contact with a dry column of soil and the 
former was kept at 20 and 40® and the latter at 0® for eight hours the amount of 
moMure moved from the moist and warm soil to the dry and cold soil increased 
with temperature and with moisture content But when the moist column of 
soil was maintained at 0® and the dry column of soil at 20 and 40® for the same 
number of hours there was very little, if any, movement of water from the former 
to the latter. 

These results led to the conclusion that temperature has a very marked influ- 
ence on the conservation of moisture by mulches. 

Bffect of temperature on some of the most important physical processes In 
soils, 0, X Bouroircos (Miehiffan ma. TeeK Bui {1915}, pp. 6S, fige. 54),^ 
This bulletin reports the studies noted above, and in addition reports experi- 
ments on thermo-osmose in soils; the effect of temperature on the percolation 
of water, the retention of water, and the rate of flow of air in ^lls; and the 
effect of temperature changes on the aeration of soils. 

No thermo-osmotic phenomena were observed in soils. It was found that in 
the case of sandy loam, silt loam, clay loam, clay, and muck the rate of water 
percolation increased with, rise in temperature up to about 30® 0. and then de- 
creased with further rise in temperature. In the case of sand, however, the 
rate of percolation increased with a constant rise of temperature. The water- 
holding capacity of soils and the rate of flow of air through soils decreased with 
rise in femperatoe. Temperature changes were found to have a toark^ in- 
fknmm m soil aeration, infiuen^ is not due merely to the ex^nslon of 
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gases of the soil, but also to the absorption of gases by the soil at different teni* 
peratures, and to the aaneons vapor.” 

Soil temperatures as influenced by cultural methods, I. Oskamp (JJ. B. 
Dept Jour. Agr. Besearchf 5 {IBIB), No. 4 PP* 178-^179, figs. 4).— Of wo 
years’ fleid experiments at the Indiana Experiment Station on three plats in 
a young apple orchard, which included (1) tillage with a cover crop, (2) straw 
mulch, and (S) grass land, are reported. OClie soil temperatures were recorded 
by means of soil thermographs. _ 

The greatest variation in temperature between plats occurred during the sum- 
mer months. In the spring and fall there was a transition period in which the 
temperature differences were less. During the winter the temperatures were 
quite constant from day to day, with very little variation between plats. In the 
spring the diurnal range was considerable in the plat under tillage with cover 
crop and the grass land, but varied little under the straw mulch, which exhibited 
a very gradual warming up. During the summer season, fluctuations became 
quite pronounced under tillage and grass, but the straw mulch still maintained 
its uniformity. . During the season of greatest daily range the maximum and 
minimum temperatures occurred about 10 p. m. and 10 a. m., respectively. In 
the fall the temperatures and ranges were not radically different from those of 
spring, except that the general trend of temperatures was reversed. 

. ** In conclusion it may be said tliat a system of clean cultivation with a winter 
cover crop is characterized by extreme diurnal and annual fluctuations in soil 
temi)eratnre; that a straw miileh equalized these fluctuations to a marked ex- 
tent, as does also a grass crop, though in less degree.” 

The biochemical reduction processes in the soil, C. A. H. voi^ WonzooBN 
Kuhe, Jb, (Arch. Buikerindm. Nederland. Indie^ 2S (1915)^ No. IS, pp. 591S11; 
ahs. in €hem. Abs.^ 9 No. id, p. BIBO ). — ^The author discusses reduction 

and oxidation processes in the soil in their relation to soil ventilation and drain- 
age and the presence of aerobic or anaerobic conditions, and draws attention to 
the so-called sulphate reduction process caused by Mierospira desulfuricamt 
which, according to Bei jerinek,® decomposed gypsum in the presence of organic 
matter and set free hydrogen sulphid. The hydrogen sulphid was fixed as iron 
sulphid, -which is thought to account for the black color of many tropical soils. 

In chemical studies of swamp sugar-cane soils, rich in organic matter, it was 
found that hydrogen sulphid was set free by treatment -with dilute acids and 
the soil was colored black with iron sulpMd. In a solution containing sodium 
lactate, asparagin, potassium pho^hate, magnesium sulphate, and ferric sul- 
phate, when inoculated with the soil and incubated at from 28 to SO® 0. for 
from four to five days, a strong sulphate reduction took place. Other culture 
media with the same soils produced like r^ults. Organic matter from the soils 
also reduced ferric to ferrous salts in dilute solutions of hydrochloric dr sul- 
phuric acids, as indicated by potassium ferricyanid. It is thought, therefore, 
that the reducing power of such soils may be measured by the amounts of fer- 
rous iron present after the action in w^ acid solution and that in all prolm- 
bility, since the reduction takes place only in neutral solutions, the appeamnce 
of ferrous compounds is due to reduction by anaerobic bacterial activity. It is 
also thought that cane soils showing local spots with poor growth wiE have a 
greater reducing power than those showing normal growth. 

Separation of soil prot 02 «m, K. KorsnoiF, H. O. Iukt, and D. A. Cknm&ir 
iU. B. Dept. Agr., Jour. Agr. Eese&rch, 5 No. 3, pp. 

meats made at the New Jersey Experiment Station are reported* the 
which was to separate the diiferent kinds of protc®oa trom each 
bacteri%, ^ V 

■ — ^ — - — ? " r ' -r i ' ■ ■ 



218 EXPEBIMEKT STATION BECOBB, 

Ib tJie separation of flagellates from ettiates an 8-day-old culture of soil oi^ati- 
isms ^‘as used wliieli was prepared by adding 100 gm. of clay-loam soil to 1 
liter of a 10-per cent huj infusion plus 0.5 per cent egg albumin. The numbers 
of protozoa in the culture solution were counted, and 10 cc. of the solution was 
then allowed to filter through from one to five thicknesses of sterilized filter paper 
and the filtrate incubated for 5 days at 0. It was found that large ciliates 
were not able to pass through filter paper at all. The numbers of small ciliates 
decreased rapidly on increasing the thicknesses of filter paper from two to four. 
Thus, with four thicknesses of filter paper all the ciliates in the solution were 
separated from the flagellates and the small ciliates were easily separated from 
the large ciliates, With five thicknesses of filter paper it was found that 90 
per cent of the bacteria in the original solution had passed through the filter, 
thus leaving the protozoan residue comparatively free from bacteria. 

A list of references to literature bearing on the subject is appended. 

A review of work on soil inoculation, X Golbino and H, B, Hutchinson 
(Mpt, Brit Assoc. Adv. jScl, 19U, p. 668). — ^In this brief review it is stated that 
“ experience has shown that it is not sufficient to have a pure and active culture 
in order to attain success in soil inoculation, but that the soil itself shall be suit- 
able for the giuwth and continued existence of the introduced organism, and 
that the supply of mineral nutrients shall not be the limiting factor in the 
growth of the plant • . . CJomparative work with pure cultui*es and inoculation 
by means of soil which has previously carried a specified leguminous crop has 
shown in the majority of eases the superiority of the latter, and cultivation 
in the laboratory has latterly included the use of soil media or soil itself since 
the organism appears to retain its powder df infection to a greater extent in 
this than in other media. The use of pure cultures possesses advantages on the 
score of cheapness and convenience, - . . and recent work especially has shown 
the danger attending transference of plant diseases in soil used for legume in- 
oculatioa The relations attending infection of the plant and subsequent mutual 
existence are very complex, and future experimental work in preparing cultures 
must aim at reproducing these conditions in order to permit of the production 
of cultures in active growth and possessing great virulence.” 

The nitnfying powers of soils as indices to their fertility, 0. B. Lxpman 
(P roc, Boc. Profit. Agr. BcL, S5 (1914) , pp- 75-79). — ^In a general discussion of 
this subject the author cites cases of uneven growth of barley on two fields, one 
of silt loam and the other of humus loam soil. In both cases the better growth 
was associated with a higher nitrifying power of the soil. From these and 
other observations he concludes that the nitrifying power of a soil is one of 
the prime factors in determining its productive power. 

Free nitrogen and the higher plants, M. Moluiabd {Compt Bend. Acad. Bci. 
IFarfe], X60 (1916), No. 9, pp. SIQ-SIB; aba. in Eev. Bci. [Paris], SS (1916), J, 
No. 8, p. iB7). — ^In experiments with radishes under rigorously aseptic eondi- 
; tions mults were obtained from which the author concludes, with Boussingault, - 
that this plant is incapable of utilizing the free nitrogen of the air. 

Bacterial toadns in soils, B. Gbesig-Smith (Bpt Brit Assoc. Adv. Bci., 1914, 
pp. 667, d58).— The substance of this article has been previously noted froni 
another source (E. S. B., 81, p, 820). 

A systematic scheme for exj^eriinental work with fertilizers, A. T. Stoabt 
(F roo. and Tram. Em Boc. €anada, $. ser., 8 (1916), Beet HI, pp. i07-Jf7d, 
pt 1, fys. aha. in €lwm. Ads., 9 (1916), Wo. 17, p. B41S). — This article em- 
phasis the fact that the number of factors influencing the action of fertilizers 
is so great as to make It diflkult p dmw ges^l deductions. The meaning, of 
the law of minimum as applied to fe^zprs is discussed and curves illustrating 
the law are given. ' ... - ^ ’ 
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A solid diagram of fcmr dimensions, a triangle as a base, from wliicb 
anj possible combination of nitrogen, pbospboric acid, and potaslr-may be ob- 
tained is described. ** The corners of the triangular base represent the elements 
and the fourth dimension represents the total Quantity of ail the elements ap- 
plied. Systematic tests of fertilizers may be made by selecting points on the 
triangular diagram. Tables are given showing a plan for comparing the relative 
value of db^erent forms of nitrogen, potash, and phosphoric acid in a three 
years’ rotation.” 

The determination of availability of nitrogenous fertilizers in various 
California soil types by their nitrifiability, C. B. Lipmai? and P. S. Biteoess 
{VaUfornia Bta. BiiL 260 {1915), pp. 107-121t). — ^Laboratory experiments with 
29 soil types, from 20 counties in California, showing wide variations in texture 
and chemical and biological composition and representing a number of the im- 
portant soil regions of the State, are reported, the purpose of which was' to 
determine the amount of nitrate produced in one month at a constant tem- 
perature of S2 to 80® P. from 1 gm, of each of 14 nitrogenous fertilizers thor- 
oughly mixed with 100-gm. portions of soil. The fertilizers used were dried 
blood, high-grade tankage, steamed bone meal, fish guano, cotton-seed meal, 
calcium cyanamid, sulphate of ammonia, goat manure, garbage tankage, apple 
pomace, barnyard manure, green alfal^, green kelp (llacroeystis) , and sewage 
sludge. . 

It was found that the most ready and most economical transformation of 
nitrogen into nitrate occurred in the soils with the so-called low-grade forms of 
nitrogen fertilizers, like cotton-seed meal, steamed bone meal, goat manure, 
garbage tankage, and sewage sludge. The so-called high-grade forms of nitro- 
gen, like those of dried blood, high-grade tankage, and fish guano,' were not 
well suited to most of the arid soils, dried blood giving the poorest results, 
tankage next, and fish guano last. “Whenever soils contain a good supply of 
organic material and the reaction is alkaline, good results may be expected 
fmm these three materials, however,” 

Ammonium sulphate was the most readily available of the two inorganic 
forms of nitrogen tested, but is classed with tlie low-grade nitrogenous fer- 
tilizers in this respect. 

A preliminary report of greenhouse experiments is also included, in which 
the soils were used in larger Quantities and alfalfa, barnyard manure, and kelp 
nitrogen used for the nitrifiahle material With one exception, the barnyard 
manure nitrogen and kelp nitrogen not only gave no increase of la 

either the three or seven months’ incubation period, but actually induced con- 
siderabie loss of nitrate from the soil’s original content thereof. Alfalfa nttro- 
*gen, on the other hand, nitrified in all the soils, though much better in some 
than in others. 

A new form of garbage tankage and also apple pomace were tested in three 
' 'typical soils. “ The latter only induced losses of nitrogen from the soils with 
which it vras tested, but the former gave results which place it in the same 
class with steamed bone meal, cotton-seed meal, sludge from septic tanks, and 
manure.” , 

Th^ results are taken to indicate that present practice in tlie use of nitro^ 
gepous fertliijfers on the soils of the State must be changed and recommenda- 
tions for their practical use are given. 

CaMum cyanamid as, a retarder of denitrification, C. Lxtmia (AtU Aocwd, 


€l Sol. Flo., MaL e Nat, 5. aen, 28 (iM4), IT, No. 1$, pp. 
i; Chem. Abo., B {1915), No. 15, p. ^i^^l.—Bhcperimenia 

t^lQliTO'^^anamid was added', in amoupt^ varying Jtrom i4 to' 

■ ^ W of a’ nutj^live. solution 'plnmst ’^th 
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wliich contained 10 per cent potassium nitrate and 100 gm. of sifted soil are 
reported, 

a:iie results show that the calcium cyanamid In its lowest concentration 
markedly decreased denitrification. This is thought to explain the more duraj)le 
and uniform action of calcium cyanamid when used as a fertiliser foy other 
inTestigators as compared with that of ammonium sulphate and sodium nitrate. 
It is also thought that inorganic nitrogenous fertilizers can be best utilized 
when mixed with calcium cyanamid as the latter acts both as a nitrogenous 
fertilizer and a retarder of denitrification. 

Mtrate deposits in southern Idaho and eastern Oregon, G. B, MANSFim-D 
(U, ASf. Geol Survey BuL 620-3 {1015), m flff- 1).— This paper 

reports the occurrence of nitrate dei>osits near Homedale, Idaho, located in the 
canyons of Sucker Greek and Jump Greek and describes the geography and 
geologs^ of the region. 

The nitrates are always associated with rhyolites. The nitrate occurs in 
little Teinlets which form only a small part of the whole mass. It is thought 
probable that the Homedale nitrate district is only a part of a much larger niter- 
bearing area in which locally, as at Sucker Creek, the niter occurs in notable 
amounts. Enough work has not been done to justify a positive statement re- 
garding the economic value of the deposits. 

Preparation of the phosphate extracted by sulphurous acid from Viatka 
phosphate, V. F. Kochetkov (Is Meml% Teget Opytov Lah. Robot, 9 (1918), 
pp. 1-20), — ^These experiments included tests of the dissolving action of sul- 
phurous acid on the phosphoric acid of phosphorite and the precipitation of the 
sulphurous solution hy (1) evaporation of the solution to dryness, (2) elimina- 
tion of excess sulphur dloxid by boiling, and (3) precipitation of the phosphate 
with lime. 

- It was found that passing a current of sulphurous acid through phosphate sus- 
pended in vrater almost completely dissolved the phosphoric acid. The addition 
of sulphuric acid to the water in an amount hardly suificient to decompose the 
calcium carbonate of the natural phosphate was found to increase the dissolving 
power of sulphurous acid for phosphoric acid. After evaporation to dryness the 
residues contained from 22 to 24 per cent of phosphoric acid, of which 57 to 80 
per cent was soluble In citric acid. Boiling the solution resulted in the precipita- 
tion of about half of the phosphate dissolved, "which contained from 23 to 36 per 
cent of phosphoric acid. The other half of the dissolved phosphate was pre- 
cipitated by milk of lime, the product containing from 16 to 26.5 per cent phos- 
phoric acid, of wliieh from 86 to 94 per cent was soluble in citric acid. 

Speed of solution of compounds of potassium, aluminum, and iron of natural 
phosphates by mineral acids, I, A, V. Kazakov (J0 ResuVt, Teget, Opytov Labi 
Mabot, 9 (191$), pp, Bl-4^, pL 1, figs, 8 ), — A review of the fundamental princi- 
ples underlying the speed of chemical phenomena in general and of the solution 
of solid bodies in particular and a review of literature bearing on the subject are 
followed by a report of experiments to determine the rOle of concentration of the 
solvent, duration of the reaction, degree of pnlverization of the pho^hate, prfc- 
Ilminary roasting of the phosphate, and rapidity of introducing the solvent m 
the speed of dissolution of potassium, aluminum, and iron of four differ* 
natural phosphates. The solvents used in different concentrations were n- 
phuric, hydrochloric, and phosphoric acids. The results are graphically reporB. 

Mechanical enrichment of natural phosphates in calcium phosphate, A J[. 
Kazakov (Xz E€Zia% Teget, Opytm Lab, Robot, 9 (191$), pp, ^6-56, figs, 7lB- 
BxperJmen^ on six series of typical natural phosphates are reported, the obHt 
of which was to determine the effect dt grinding and sifting Into two tehcBL 
and of roasting on the phosphorle^cSd content, of the two fractions. 
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The phosphates were ground to a size of from 0 to 0.5 mm. in diameter and were 
sifted into two fractions below and above 0.08 mm. 

The greatest difference in phosphoric-acid content of the two fractions was 
obtained with the first phosphate series, containing an average of 16 per cent 
phosphoric acid, where the fine-grained fraction contained 24 per cent phosphoric 
acid and the coarse-grained fraction 13 per cent. Another series showed only a 
small difference, and three series no difference. The sixth sample, containing 
from 28 to 27 per cent phosphate, showed results opposite to those obtained with 
the first sample, the coarse-grained fraction being the richer in phosphoric acid. 
The theory underlying this phenomenon is explained. After a preliminary roast- 
ing of the first series of phosphates it was found that the fine fraction contained 
the more phosphoric acid. 

The effects of caustic lime and of chalk on soil fertility, H. B. Hutchixson 
and K. MacLexxax {Rpt. Brit. Assoc. Adv. ScL, 1914^ ^69 ). — ^Tliis ar- 

ticle briefly summarizes the results of investigations discussed in previous re- 
ports (E. S, R., 33, p. 622), 

Iiime and the American vine, G. de Axgelis D’Ossat (Btaz. Bper . Agr . JfaL, 
^7 (1914) t No. 8. pp. 608-^20, figs. 2; abs. in Cheni. Zenthl.^ 191$ ^ I, No. 8, p. B92; 
Chem. Abs., 9 (191$), No. 12, pp. 1653, 165 $). — ^References to the work of others 
bearing on the subject are cited and culture experiments with different vine types 
are reported, from the results of which it is concluded that chlorosis is not so 
dependent on the absolute amount of calcium oxid in the soil as on its relative 
solubility. An apparatus for determining its solubility is described. The crystal 
system to which calcium oxid compounds belong also influences the solubility, 
owing to the surfaces presented to attack, calcite dissolving much more readily 
than aragonite. Other soil constituents, especially clay and humus, influence the 
solubility of the lime by their effect on the physical and chemical structure of the 
soil. 

The gypsum industry in 1914; G. F. Lottohlin ( V. Geol. Burvey, Mineral 
Eesonrces of the United States Calendar Year 1914, pt. 2, pp. 261-2'19, fig. 1 ). — 
This report deals with the production of gypsum in this and other countries and 
with imiK)rts and trade conditions and reviews the history of gypsum production 
in this country since 1880. The number of short tons of raw gypsum mined in 
1914 was 2,476,465, or a decrease of 123,043 tons from the Quantity mined in 1913, 
The quantity of raw gypsum ground and sold for land plaster in 1914 was 52,945 
short tons, or a decrease in quantity of 1,870 tons from 1913. 

Relation of sulphur compounds to plant nutrition, E, B. Hast and W. B. 
TorcxyGHAsr (17. S. Bept Agr., Jour. Agr. Research, 5 (1915), No. 6, pp. 2B$~259. 
pis. S ). — ^Data are presented from greenhouse studies at the Wisconsin Experi- 
ment Station with one type of soil (Bliami silt loam) indicating that certain 
plants are measurably increased in their gi*owth by addition of sulphates. Pre- 
vious experiments have shown that sulphates have little effect as compared with 
soluble phosphates on the soil flora, and this limits the number of crops for which 
sulphates may be expected to prove an effective fertilizer. Leguminosa and 
Crucifera plants made the most marked response to sulphates. In general cal- 
cium sulphate was more effective than sodium sulphate. The influent of the 
sulphates was most marked in the case of root development, the sulphates being 
particularly effective in this respect with red clover and rape. The well-known 
benefit of gypsum to red clover is correlated with this special effect of sulphates 
on root development, as well as the high percentage of protein in clover, making 
a ^cial demand for sulphur. In these experiments elemental sulphur was gen- 
erally harmful, this being attributed to incomplete oxidation of the sulptor or 
toacidhy Igniting Reformation of sulphuric acid. / 

A blbllo^aphy of 46 to literatim on the subject Is givm. ! 
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Eeport upon sewage sludge as a manure, H. M. WitsoN (Wakefteld, Eng- 

land: West Ridmg Rivers Board, 1913, pp, 10; aOs, in Wasser u. AOwasser, 9 
(1915), Xo, 4, pp. 103-108), -^Annlyses of sewage sludge from 22 sources in 
English cities, with reference to their content of fertilizing constituents, are 
reported, which show that the nitrogen varied from 0.9 to 3 per cent of the dried 
sludge, the phosphoric acid from 0.2 to 2.6 per cent and in one case reached 5.5 
per cent, and the potash from a trace to 0.8 per cent. 

Objection to tlie use of sewage sludge for fertilizing purposes is due to its 
high fat content and to its being in a form inconvenient to handle. 

Analyses of rocks and minerals from the laboratory of the United States 
aeological Survey, 1880-1914, F. W. Clabke (U. 8, CteoL 8urvey Bui 591 
{1915), pp, d7d).— 'This report brings together the results of analyses of rocks 
and minerals from different parts of the United States made by the U. S. Geo- 
logical Survey during the past 84 years, together with bibliographic and petro- 
graphic data. In the analyses of minerals, sections are included dealing with 
different phosphates and nitrates. Other data are included which may be of 
importance in a study of the soils or of natural structural materials of a region. 

A(JBICtILTlIEAL BOTAFST. 

Senile changes in leaves of Titis vulpina and certain other plants, H. M. 
Benedict (Xeio York Cornell 8ta, Mem. 7 {1915), pp. 281^70, figs. 7). — On 
account of its passible bearing on the vitality of plants continuously propa- 
gated asexually, the author has conducted an investigation on the possibility of 
senile changes, the studies being made on leaves of F. vulpina and some related 
plants, especial attention being paid to changes in venation due to increase 
in age, a brief account of which has been previously noted (E. S. B., 32, p. 728). 

In addition, comparisons were made of photosynthetic activity of leaves from 
young and old plants, respiration, imbibition, cellular changes, effect on nucleus 
and cytoplasm, etc. 

The vein islets in the leaves of V, vulpina were found to become smaller as 
the leaves became older, due to the encroachment of vascular tissue. Leaves 
borne on plants vegetatively reproduced showed vein islets similar to the plant 
from which the original cuttings were secured. The same difference with age 
was found to occur in plants of Y, blcolor, and apparently the same condition 
exists in a number of other woody perennials. The decrease in the size of the 
islets means a reduction in the number of photosynthesizing cells, and the evi- 
dence .shows a decTease in the rate of photosynthesis as well as In the rate of 
respiration. The leaves of young vines were found to have a greater capacity 
for imbibing water than the leaves of old vines, which is believed to be the 
result of less vascular tissue in the former. There is thought to be an increase 
in the number of stomata per square millimeter, but a decrease in the size of the 
stomatal aperture and of guard cells, in the size of the palisade cells, an^ prob- 
ably in the mass of nuclei of border parenchyma cells. 

Discussing the results as to the significance of senile changes to the problem 
of the running-out of vegetatively propagated fruits, the author concludes that 
there are specific morphological changes in the leaves as the plant grows old,, 
which appear to be independent of external conditions, and, so far as prelimi-* 
nary investigation goes, the results tend to support the view that propagation 
by cuttings does not prevent the progress of senile degeneration in the tissue, 
of the cuttings. 

A bibliography is appended. 
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Badium and plant growth (Oard. Cliron., S. sen, o8 Yo* 1494, p, 

fig. 1 ). — It is stated that in experiments carried out by M. H. F. Sutton the 
previous year, the germination of rape seed was accelerated when radio-active 
ores were mixed with the soil, but that in two tests made by him during the 
summer of 1915 with radium bromid the treated plants, which for about a 
week outgrew the controls, showed a very unfavorable contrast therewith in 
about six weeks. This result is regarded as tending to show the noxious or 
inhibiting effect of 7 -rays on plant growth. 

Freezing and frost killing of plants, H. Plahx-Appiani {Bh Zuckermherh 
hmi, 22 (1915), No. 4, pp. 57-4^).— Discussing the effects of differing degrees of 
cold and rates of change as noted in several plants, the author holds that the 
death point in plants due alone to cold as snch is generally placed too high. 

Fight and growth, I, A. H. Blaatjw (Zfsc7ir. Bot, 6 (1914), No. 8, pp. 641-49S, 
figs. 9). — The author, describing studies pursuant to those previously noted 
(E. S. E., 23, p. 724), sums up the principal recent conclusions by stating that 
a given tight stimulus occasioas a typical growth reaction in the plant cell 
which follows certain definite laws, and that the phototroplsm of Pliycemyces, 
as noted In the experiments described, is the resultant of growth reaction to 
light on different sides of the cell. 

The effects of photodynamScally active coloring matters m solutions on 
plant ceEs and tissues, J, Oicklhobn (Am. K . Alcad. Wiss . IVieimeJ, MatJi. 
Nuturw. Kl, No. 9 (1914)t PP- 149-^142; ahs. in Bot, Vmthl,, 12$ (1914)j No. 25, 
pp, 662, 66S), — ^These studies are claimed to have shown that plant cells, with 
or without chlorophyll or anthoeyanin, are subject in different degrees to char- 
acteristic forms of injury on exposure to light and fluorescing coloring matters 
in solution, the injury being due not alone to light directly but also to the 
heightening of toxic activities by light influence. High degrees of stimulation 
check the streaming movement of the cell plasma, and continuance of the In- 
jurious illumination stops it entirely. 

Chlorophyll is thought to have been shown in these experiments to act as 
a sensibilizer in the process of carbon dioxid assimilation. 

Becent chemical investigatious of the anthocyan pigments and their bear- 
ing upon the production of these pigments in plants, A. H. E’S’eeest (Joitr. 
Hemtics, 4 (1915), No. 4t pp- 361-667).— 'The author summarizes the more im- 
portant points that have been investigated recently by himself (E. S. B., 31, 
p. 626) and others regarding the possible relationship between the red, purple, 
and blue plant pigments (anthocjans) and the yellow plant pigments of the 
flavone or flavonol class, and he points out their bearing upon some theories pre- 
viously offered. 

A list is given of anthocyan pigments said to have been already isolated in a 
chemically pme and crystalline condition with the claim that the structure of 
each has now been definitely established. 

It is claimed that the anthocyans always occur as glucosids (anthoeyanins) ; 
that the same pigment (some antliocyans showing partial exceptions) may ex- 
hibit a blue, purple, or red color, according as It exists as alkali salt, pure pig- 
ment, or oxonium salt of some acid; that the anthocyans may be obtained ftofm 
fiavpnols by reduction followed by spontaneous dehydration ; and that glucosids 
of fiayonols can pass, by reduction, to glucosid anthocyans (anthoeyanins) with- 
out Intermediate hydrolysis. It is held that the molecular weights of the antho- 
cyanidins are of the order of th<^ of the fiavonols. 

. Hydrotropism in roots of Fupinus albus^ H. B* Hookes, 5% (Am. 
IBondmh ^ (1915), m. lUs PP- B$5-$8S).^Work previously r^rt^ (S SU' 
31, p- 728) has been followed up wi^ a more detailed M : 
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It is stated that roots of L. athtis are always positively hydrotropie, tBe reac- 
tions occuiTing only within a relative humidity of 80 to 100 per cent, the mini- 
mum elective moisture difference at 20® C. being a fall of 0,2 per cent, the 
optimum 0,4 per cent, and the maximum 0.5 per cent. 

A presentation period W’as not determined, but reaction becomes ‘perceptible 
in six hours. The hydrotropic sensitivity resides chiefly in the tip, but also in 
lesser degree in the parts above. 

Of the two factors, one mechanical and the other vital, which are held to 
determine the reaction of the root to a hydrotropic stimulus, the intensity varies 
inversely as the former and directly as the latter; the latter predominating 
under weak, the former under intense stimulus. 

Hydx'otropism Is not regarded as a special case of traumatropism, but as prob- 
ably eauivalent to osmotropism. 

A bibliography is given. 

The exchange of ions between the roots of Lupinus albus and culture solu- 
tions containing one nutrient salt, R. H. True and H. H. Baetlett (Amer, 
Jour, Bot., 2 6, pp. 255-278, figs. IS ), — In continuation of work by 

one or both of these authors as previously noted (E. S. R,, 26, p. 624 ; 31, p. 730 ; 
32, p. S24), the authors report that, in recent studies with seedlings of white 
lupine, roots grown in darkness in distilled water gave up their salts to the 
water at a varying rate until the plants died from exhaustion of their reserves. 

Monobasic potassium phosphate and potassium chlorid solutions act essen- 
tially like distilled \ssater in the concentrations herein employed. Solutions of 
potassium sulphate and potassium nitrate differ from the above only in a slight 
absorption phase resulting in a minimal net gain in salts to the plant. Absorp- 
tion and growth in the sodium chlorid occur essentially as in potassium nitrate 
and potassium sulphate. 

Solutions of magnesium nitrate, also those of magnesium sulphate, show a 
slight but distinct absorption phase resulting in a net gain in salts to the plant. 
Higher concentrations result in action toxic to the plants, lower in a leakage 
therefrom. 

Calcium nitrate and calcium sulphate were actively absorbed by the roots in 
all concentrations studied, and appai‘ently enable the plants to retain possession 
of the salts already present in the plant. 

The exchange of ions between the roots of Ijupinns albus and culture solu- 
tions containing two nutrient salts, R. H. Texje and H. H. {Amor, 

Jour, Bot, 2 {1915), Wo. 7, pp. $11-823, figa, S ). — In this investigation seedlings 
of L. alhm were supplied with solutions containing mixtures of the nitrates of 
caldLum, magnesium, and potassium in pairs in different proportions and in dif- 
ferent total concentrations. • 

It is stated that when these nitrates are offered in pairs in solutiohs varying 
from 120 KXlCh-^ to 480 KXIO^*, the roots usually absorb more electrolytes 
than from the solutions tested singly. In mixtures, as in single solutions, ab- 
sorption tends to increase when concentration is increased, the magesium salts 
appearing to offer an exception on account of the narrow range of physiologi- 
cally useful concentrations of this ion. 

In mixtures of the nitrates of calcium and potassium, the unfavorable effect of 
the latter ion is seen in the large proportion of the former required to give maxi- 
mum absorption, though the value of a small amount of potassium ion is evi- 
dent The absolute amount of calcium seems to he of great influence, a large 
proportion thereof incrcfasing absorption in the greater dilutions. The favor- 
able influence of this ion is therefore striking in mixed as well as in unmixed 
solutions. 
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In mixtures of tlie nitrates of calcium and magnesium, the greater absorp- 
tion of the latter ion in comparison with that of potassium appears, as also 
does the great significance of even a small proportion of calcium. 

In unmixed solutions, the magnesium ion is much more favorable to absorp- 
tion in the weaker concentrations, the potassium ion in the highest, absorption 
of these two being about equal at a concentration of S60 KX10~®. Absorp- 
tion from mixtures exceeds that from either solution singly, except in the weak- 
est concentrations. It appears probable that a large proportion of magnesium 
is more favorable in weaker concentrations. 

On alfalfa laccase> H. H. Bl'kzel {fJour, Biol, CTiem., 20 il9W)^ Xo. 4, pp» 
697-706t fig, 1 ). — ^Xhe author has reported work bearing upon the conclusions 
of Euler and Bolin (E. S. E., 22, p. 115) regarding the existence of a laccase as 
an oxidase in Medicago sativa. The simplified oxidise apparatus and method 
previously described (E. S. E., 32, p. 508) were employed. 

It is claimed that the effect of salts of strong bases with weak acids on the 
rate of oxidation of hydroquinone by atmospheric oxygen is due entirely to the 
concentrations of the hydroxyl ions in such solutions; that there is no hydro- 
quinone-oxidizing oxidase, laccase, in M. satim; and that the accelerating eifect 
of the preparation obtained from If. satim on the rate of oxidation of hydro- 
quinone by atmospheric oxygen is due to the alkalinity of the solution of the 
salts contained in that preparation. 

The ger33ainaMlity of hard leguminous seeds, A. Pugliesi; (Bias, Bper, Agr^ 
Itah^ 48 (19Io)f Ao. 1, pp, 77-82y fig. 1 ). — ^A machine and a method are de- 
scribed by which hard leguminous seeds are subjected to the action of a scarify- 
ing surface revolving at desired velocities and then tested in germinating ex- 
periments. From the results given it appears that the percentages of germina- 
tion were generally augmented by this treatment, the degree varying consider- 
ably according to the species employed. 

On the primary and secondary sex characters of some abnormal Begonia 
flowers and on tlie evolution of the monoecious condition in plants, 0. J. 
Bond (Jom\ Genetics, 4 {19U), No. 4, pp. 841-S52, pU. 2). — ^Discussing two types 
of abnormal flowers as observed In Begonia, the author holds that the presence 
in the same flower of abnormalities of accessory and of essential floral 
parts is important as showing that instability of equilibrium in the primary 
sex elements carries with it in nearly all cases instability of equilibrium of 
somatic tissues also. It is suggested that the almost universally central and 
terminal position of the female elements in hermaphrodite flowers is a fact of 
considerable phylogenetic importance, the female portion of the flower repre- 
senting the undilTerentiated reproductive rudiment from which the male portion 
has segregated off during the course of evolution. 

It is thought that the association between the segregation of primary and that 
of secondary sex characters is less intimate in plants than in animals. 

Factors influencing flower size In Mcotiana with special reference to 
questions of inheritance, T. H. GrOonsPEED and E. E. CuAtiSBisr {Amen Jonr, 
Bot., 2 (1915), No. 7, pp. B32-S74, figs. 4).— 'The authors report measurements 
at different ages and under varying conditions of the length of the coroEa and 
spre^ of the limb as noted in a large number of individuals of Mcotiana, di$- 
cUj^ng such differences as appear to be ai^ociated with culture conditions, 
hybridization, age oi plants, anthesis, and ranoval of flowers. The general con- 
clusion is reached that measurements of blooms, in order to represent the flower 
size of a population, must extend over the greater part of the period of blooming 
normal thereto, -or else must cover an identical portion of the flowitnig 
' of each plant ' 
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On tlie origin and behaylor of CEnotBera rubricalyx, E. E. Gates (Jour. 
Emetics, 4 {19X5), No. 4, pp. author, critically discussing phases 

of recent work and conclusions as given by Shull (E. S. B., 32, p. 521), claims 
that the supposedly pure CB. ruhricalym used was in reality a hybrid, and that 
this should everywhere in that article be treated as a cross between G0. rwbrl- 
calyus and (E. grandiflora. 

Note on the inheritance of heterostylism in Primula acaulis, E, P* Gregoky 
(/ottr. Genetics, 4 {1915, No. 4, pp. SOS, S04)-'—Tbe author reports that in ex- 
periments with P. acauUs the results obtained from different matings were simi- 
lar to those from previous studies (E. S. B., 25, p. 328) with P, sinensis. The 
inheritance of the characters short style and long style was of a simple Mende- 
lian type, the former being dominant, the latter recessive. 

On variegation in Primula sinensis, B. P. Gregobt {Jour. Genetics, 4 (1915), 
No. 4, pp. S05S21, pis. 2 ). — ^An account is given of observations upon a race of 
P. sinetisis in w^hich it has been found that the characters of normal green, 
variegated, or pale yellowish green organs containing chloroplasts are trans- 
mitted from parent to offspring through the egg cells only, the male gamete ap- 
parently playing no part in determining the nature of the zygote in respect 
of these characters. The facts as noted are thought to support the hypothesis 
that the plastids of the zygote are derived solely from those present ia the 
unfertilized egg, and that certain characters are inherent in the plastids and are, 
therefore, handed on to the products of its division. 

A proposed modification of the current hypothesis as outlined is thought to 
explain the maternal transmission of characters as herein discussed. 

Parthenocarpy in fruits, A. Osteswaldeb (Lundio. Jahrl). Schweis, B9 (1915), 
No. 1, pp. 25, B6). — ^Eeferring to previous studies of Ewert (E. S. B., 21, p. 29; 
24, p. 839), the author gives the results of observations during several years 
on apples and pears of several varieties which showed parthenocarpic fruits 
Sri widely ranging percentages. This potentiality is believed to be common even 
in highly bred varieties and to offer possibilities of considerable practical im- 
portance. 

New or noteworthy grasses, A S. Hitchcocjk (Amen Jour. Bot., B (1915), 
No. S, pp. 299-^10). — A list of new or noteworthy grasses resulting from a recent 
revision of the specimens of grasses from the United States in the Kational 
Herbarium is given. 

A study of soil fungi from Norway, A. B. Tbaaew {Nyt Mag. Naiurpidemk., 
5$ {1914), No. 1-2, pp. 19-121, pi. 1, figs. 7).~Brom soils of different parts of 
Norway 120 fungi were isolated and studied. Of these only T were very eom- 
monly met These were the new genus Geomyces, with G. vulgaris, G. sulphur^ 
and G. auratm n. spp.; the new genus Humicola, -with B. fuscoatm and B. 
griaea m spp.; TtichMerfm Ugnomm; and AcUmmyces sp. Barely occurring 
forms described are 0 . oreHeem n. sp, and Ckeetomidium harhatum n. sp. 

A bibliography of related literature is given. 

An automatic transpiration scale of lai^e capacity for use with freely 
exposed plants, L. 3. Bbxgqs and H. L. Shantz {U. S. JOept. Agr., Jour. Agr. 
Meaearcfi, 5 {1915), No. S, pp. 117-1S2, pU. S, figs. 18),— In this paper the authors 
have described an automatic transpiration scale of 200 kg. capacity and 5 gm. 
sensibility, designed for use in connection with the large culture pots employed 
by them in their water requirement measurements (E. S. B., 32, p. 12T). 

A brief review is also given of other classes of transpiration balances. 



EXPEBIMEKT STATION BECOBB. 


227 


mi® CEOPS. 

[Cultivation of field crops] (Proc, Infeniat. Cong, Trop, Agr,, 3 (1914} ^ 
pp. S2--88» 176-187, 272S43 ), — These pages contain abstracts of the following 
papers presented at the London meeting of the International Congress of Tropi- 
cal Agriculture ; The Work of the British Cotton Growing Association, by J, A. 
Hutton; The Production of Wheat in the Tropics, by A. H. Humphries; The 
Indian Grain Trade, by E- Noel-Paton ; The Wheats of Algeria and Tunis and Their 
Selection, by E. Baillaud ; Eecent Work in Australia on the Improvement of Wheat, 
by E* B. Guthrie ; The Production of Maize with Special Reference to South Africa, 
by J. Burtt-Davy ; Burma Rice, by A. O. McKerral ; The Sugar Cane in India, by 
C. A. Barber ; The Glassification of Indian Sugar Canes, by G. A Barber ; The 
World’s Demand for Cotton and India’s Share in Meeting It, by A. Schmidt; 
Problems in Connection with Cotton Cultivation in Egypt, by G. C. Dudgeon; 
The ImproTement of Cotton by Selection, by J. S. J. McCall ; The Cost of Labor 
as Affecting the Cotton Crop (especially in the United States), by J. A. Todd; 
Commerce and Science in Cotton Growing, by J. W. McConnel ; Cotton Cultiva- 
tion in the German Colonies, by M. Schanz ; Problems Connected with the New 
Egyptian Cotton Pest, GelecMa goBsypiella, the Pink Boll-worm, by L, H. Gough ; 
Injurious Salts and the Cotton Plant in Egypt, by Y. M, Mosseri; Culture of 
Cotton in Turkestan Russia without Irrigation, by B. de Eedtschenko; The 
Experimental Cultivation of Egyptian Cotton in Greece, by C, P. Cosmetato; 
Yariations on Hereditary Factors in Egyptian Cotton, by N. Parachimonas ; 
A Note on the Improvement of Cotton in British India, by G. A Gammie; The 
Introduction of American Cotton into Sind Province, India, by G. S. Hender- 
son ; Preliminary Notes on Chemical Manures in the Cultivation of the Cotton 
Plant in Egypt, by Y. M. Mosseri; Jute and Its Substitutes, by R. S. Finlow; 
The Present Position of Fiber Cultivation in the German Colonies, by W. E* 
Bruck ; Scheme for the Establishment of a Practical Method for the Determina- 
tion of the Commercial Value of Fibers, by C. de Mello Geraldes ; The Fiber 
Industry of Mauritius, by F. A Stockdale; Results of the Acclimatization in 
Sicily of Agave rigida sisilana, by C. Tropea; The Paper-Making Value of 
Tropical Fibers, by O. Beadle and H. P. ^Stevens ; The Fibers of the Netherland 
East Indies; The Fiber Industries of British East Africa, by A. Wigglesworth ; 
The Production of Fine Sea-island Cotton in the West Indies, with Particular 
Reference to the St. Vincent Industry, by W. N. Sands ; The Cotton Industry of 
the Leeward Islands Colony, by H. A Tempany ; Flower-bud and Boll Shedding 
of Cotton in the Ilorin Province, Nigeria, by T. Thornton ; Cotton Cultivation in 
Uganda, by S. Simpson ; Contribution to tlie Study of Cottons in the Portuguese 
Colonies, by O. de Mello Geraldes ; Prospects of Cotton Growing in Eritrea, by 
G. Mangano; The Cotton Industry in the Northern Provinces of Nigeria, by 
P. H. Lamb; Cultivation of Cotton in tbe Colony of Eritrea, by G. L, de Capl- 
tani ; Growing of Cotton and Raising of Cattle in Southern Italian Somaliland, 
by G. Scasselatti ; and Cotton Possibilities in Italian Somaliland and Jubalaad 
(British East Africa), by R. Onor. 

[Report of field crop experiments] (CaUfomia Bta. Mpt. 1915^ pp, ^-29 }* — 
Brief not^ are given on variety tests with wheat, oats, barley, alfalfa, corn,, 
and sorghum, cultural tests with wheat and Sudan grass, and the eradication 
of Johnson grass. Close planting of Egyptian and Durango cotton gave larger 
yields per acre, smaller plants, and an unimpaired fiber. 

Forage crops, J. B. Kicks (Missiesippi Bta, But 172 (IBIS), pp, figs* 
5 )^^M 0 thods of production that have been found to give satisfactory rmulta 
and resultB of cultural tests, are given for Johnson gsmm^ Sudan grsMj Bermuda- 
:grai^» sor^uiA^alfalfa,^ crimson 'Cloy^, cowp^s, and k>y 
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tests of cowpeas and soy beans. Brief discussions of less important grass, 
legnminous, and miscellaneous forage crops are included. 

Kesnlts in yields of 2- and 3-year-old alfalfa showed very little difference 
whether the seed bed had been prepared by plowing 7 in. deep, subsoiling 18 in. 
deep, or djmamiting from 18 to 24 in. deep, 

[Field crop experiments at the Nebraska Station] (Nebraska Sta, Rpt 1914, 
pp. /X-XF). — “ Experiments with corn have shown conclusively that inbreeding 
tends rapidly to dwarfing and sterilization of the plants, although some seed is 
produced. Cross-breeding, on the other hand, between different strains which 
have been inbred for a number of years restores vigor and vitalitj^ resulting in 
a normal or increased yield of corn.” Data giving the results of a study of the 
water requirements of corn show that the most fertile soil well-manured re- 
quires less water to produce a unit of weight of either ear or total plant than 
a more inferior soil. 

Tabulated data show the effect of variety and adaptation of water require- 
ments of crops; effect of the degree of exposure of the potometer upon the 
growth and water requirements of com; effect of the size of the potometer 
upon the growth and water requirements of corn in unmanured and manured 
soils; the average yield of digestible nutrients of corn, wheat, oats, and soy 
beans at the station during the six years 1909 to 1914 ; variety and cultural tests 
of soy beans ; and a summary of comparative yields of corn, wheat, oats, and soy 
beans at the station for the six years 1909 to 1914. 

[Report of the department of agronomy], B. Withycombe (Oregon Sta., 
MpL Rast Oreg. Sta., 1911--12, pp, 6S2, figs. 17). — ^This reports work covering 
the years 1910, 1911, and 1912 in the improvement by selective hybridization of 
cereals, grasses, and legumes, the eradication of weeds, and cooperative tests of 
hybrid barleys and oats. 

It is noted that a few superior selections of hybrid barley have been produced, 
both in point of yield of grain and production of hay. In variety tests with oats 
Silver Mine had an average S-year yield of 65.2 bu. per acre, and Sixty-Day a 
2-year average yield of 73.9 bu. Black-eyed Marrowfat and Canadian field peas 
are two varieties recommended as giving the most satisfaction in a field pea 
variety test. 

A cross between the Little Club and Fortyfold varieties produced a selection 
of very desirable winter wheat which gave a gluten test of 53 per cent as against 
the general wheat average of SO per cent. A very desirable spring wheat has 
been produced by crossing the Durum and Club varieties. A partially beardless 
strain of rye was produced by crossing and selection in an effort to secure an 
entirely beardless variety. 

Brief notes are given on cultural tests of grasses, legumes, forage, and fiber 
plants. 

It is stated that 22, 24, 26, 28, 30, and 35 per cent solutions of iron sulphate 
produced no perceptible results when used as a spray in the eradication of 
morning-glory. The application of a 20 per cent solution of Iron sulphate as a 
spray in fields of oats and barley wilted pigweed considerably within 24 hours, 
and retarded the growth of mustard to a considerable extent. 

ThB work of the ScottsblufP reclamation project experiment farm in 1914, 
F. Kjsrojan {JJ. S. Dept Agr., Bur, Flaut Jn^us., Work Scottsbluff Bxpt Farm, 
1914, pp, 18, figs, 3).*— Thia bulletin describes weather and crop conditions on 
this project, in Nebraska, and gives some results in yields per acre of experi- 
ments with field crops under irrigated conditions, in continuation of work 
previously noted (E. S. B., 32, p. 228). 

, crO|^ included in these experiments were alfalfa, beets, corn, flax, oats, 
j^tatoes, ^ring wheat, winter wheat, stock beets, and pasture grasses. 
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Variety tests are x^eported with wheat, barley, oats, stoeh beets, and eorn. 
Plats of alfalfa and corn in some of the rotations are noted as haying been 
successfully pastured with hogs. Grain sorghums do not seem to be 
successful under irrigation in western Nebraska. 

The irrigation and cultural experiments with potatoes gave Inconsistent 
results. “The largest yields were obtained where the soil was kept moist 
throughout the season, the average yield on land so treated being 296.8 bu. 
per acre. The poorest-shaped tubers were produced on the plats where the 
plants were allowed to suffer between irrigations; the average yield in these 
cases was 244,4 bu. per acre. The lowest yields were obtained by irrigating 
every other row alternately, the average being 215 bu. per acre.*^ 

Seed stock of potatoes from irrigated and dry land has been tested for three 
years. In this time there has been no material difference in yield associated 
with differences in the source of the seed, and there has been no apparent 
running out of the stock. 

Three years’ work in cultural methods with sugar beets, in which the soil 
was plowed 4, 8, 12, 16, and 20 in., has revealed no consistent effect on the 
yield. Different depths and methods of cultivation also showed no material 
differences in yields. 

Seeding alfalfa on unprepared stubble land in August gave as good stands 
as when the soil was disked or harrowed previous to seeding, and diminished 
blowing and drifting of the soil. 

“ Nearly all the grasses seeded came through the winter of 1913-14 in good 
condition except the Italian rye grass, of which about 50 per cent was winter- 
killed. One of the pasture mixtures planted in 1913 contained alfalfa seed at 
the rate of 2 lbs. per acre. This produced enough alfalfa among the grasses to 
cause bloat in the cows that were on the pasture in 1914.” 

[Agronomic] work of the Yuma reclamation project experiment farm in 
1914, B. E. Blair ( U, S. Dept Apr,, Bur^ Flant ITorfc Yumm Expt Farm^ 

1914, pp. 4). — ^This describes general agricultural, experimental, and 

climatic conditions (including^ meteorological data) on this project, covering 
both sides of the Colorado Elver in Arizona and California, and gives results of 
cultural experiments with cotton, alfalfa, grain sorghums, Sudan grass, hemp, 
flax, and broom corn, continuing previous studies (E. S. B., 32, p. 225). A 
specially designed sleeping house erected for workmen is briefly described. 

Exijeriments in spacing cotton showed less than 9 in. to be the optimum for 
distance in the row. It was shown that the main cultural factor determining 
large yields where cotton is grown under irrigation is the application of water 
at the proper time, which will be determined entirely by the development and 
behavior of the plant and which will vary widely with different types of soiL 

Wheat, barley, or oats proved good nurse crops for fall planting of alfalfa, 
although wheat allowed the development of the best stand of alfalfa. White 
milo maize and dwarf milo maize proved the heaviest yielders of the grain 
sorghums. * 

In a thinning-space test with dwarf milo maize “ notably higher yields were 
obtained from 18-in, thinning, while the 3-in. thinning produced the highest per- 
centage of well-fliled heads. The 3-in. thinning was also most uniform in time of 
ripening. This test will be repeated during 1915.” 

Sudan grass made a good showing, and, although an annual, it has continued 
to produce for three years. Sudan grass sown for seed spaced in 40^in. rows 
produced better than in 24-in. rows, while broadcasting at Iba per acre peo- 
duced the b^t - 
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The Kew Eta and Groit varieties of cov^eas are noted as being successful 
green-manure crops used in securing good stands of alfalfa on light soils, as they 
increased the water-holding capacity of such soils. 

Tabulated data show the amounts of water applied to the various crops and 
the yields in the several tests. 

Infiuence of the mode of cultivation on the chemical composition of the 
grains of cereals, S. S. F. Teetiakov {Trudy Poltav. Selslc. KJioz, Opytn. 
BtmiUli, 'No, 12 (1013), pp, 28-44; ahs. in Zhur, Opyfn, Agron, {Russ. Jour, 
Expt. Lmidw.), 15 {1914), No. 1, pp. 83, S4).-— This gives results of analyses of 
the grains of winter and spring wheats, winter rye, oats, and barley cultivated 
under various conditions of fertilization and soil preparation. 

With barnyard manure the protein content of spring wheat was increased 
from 13.48 to 16.13 per cent, of winter rye from 11.69 to 13.38 per cent, of spring 
wheat from 18.69 to 14,94 per cent, and of oats from 11.38 to 12.81 per cent. The 
phosphorus content of winter wheat was increased from 0.77 to 1.22 per cent. 
Leguminous plants, annual and perennial, in preceding the cereals apparently 
increased the protein content of the latter, the influence of the perennial plants 
being more pronounced. With corn preceding summer wheat the protein content 
of the latter increased from 18.38 to 16.25 per cent Potatoes apparently in- 
a’eased the phosphorus content of the summer wheat immediately following, 
while mangels produced a contrary effect. With black fallow, nonfertilized, the 
protein content of winter and summer wheats which followed the winter cereals 
was increased hut not the protein content in rye and oats, 

natural wheat-rye hybrids, 0. E. Leighty {Jour, Amer. Soc. Agro}i„ 7 
{1915), No. 5, pp. 209-216, pis, 2). — ^In this article the author compares the 
characteristics of several heads of cereals, found in different fields of wheat, 
with those of artificial hybrids of rye on wheat. 

He concludes that the hybrids found were produced by the fertilization of 
wheat floorers with rye pollen, basing his conclusion on the following reasons : 
*^(1) The plants were found growing in plats of wheat; (2) no seed has ever 
been secured by any plant breeder, so far as reported, by fertilizing rye flowers 
with wheat pollen. In the -writer’s o-wn experience no less than 80 rye flow^ers 
have been pollinated with the pollen from several different kinds of wheat, and 
no seed has ever been secured. The reciprocal cross is, however, not readily 
secured. In the writer’s experience, again, no less than 173 flowers of different 
kinds of wheat have been pollinated with rye pollen, and only 4 seeds have been 
secured, these being in a single head. 

Taking all these things into consideration, it seems evident that the plants 
found are first-generation hybrids of wheat and rye, the seeds fx'om which they 
grew having been produced by natural fertilization of wheat flowers with rye 
pollen. In no other way can the facts be explained.” 

Winter grain in South. Dakota, A. N, Hume, M, Ohamfeust, and J. D. 
HomnsDN (South Dakota SU. Bui. 161 {1915), pp. 227-261, figs, if},'— This bul- 
letin records experimental work carried on in cooperation with thiS Department 
at farms in five Sections of the State, representing the different soil and cli- 
matic conditions. Climatic and soil conditions for each locality are given. 

At Brooking it was found that after several years’ trials both winter wheat 
and winter rye could be grown successfully, the wheat yielding as high as 34.2 
bn. per acre and the rye 46.8 hn. Seeding with a double-disk drill on plowed 
and harrowed land or in high corn stubble gave better results than other meth- 
ods. Wheat apparently was most profitable when seeded at the rate of 4 to 5 bu. 
and rye at the rate of 8 pk. per acre, 

■ ''V ‘ ’ 
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Wiater rye was found to be the most dependable small-grain crop for the 
vicinity of Highmox'e, where winter w^heat freguently winterkilled. Five pk. of 
seed planted during September proved to be the best seeding rate and date. 

Winter wheat was grown successfully at Eureka on plowed and harrowed land 
by mulching with a thin layer of straw late in the fall. At Cottonwood winter 
rye has given better results than wheat, yielding as high as 7.S bu. per acre in 
1914. At tile Belle Fourche farm at Newell, as also at Highmore, ** the Kharkov 
and its near relative, the Turkey, have been most successful.” *At Newell, as at 
Brookings, the winter wheat has proved more profitable than the best variety 
of spring "wheat.” 

ITaiiety test potatoes, E. F. Gaskill (Ifassachuseits Sita, Jtpt 1914, Pi- 
pp. 42a ). — This gives the yields of a S-year variety test of potatoes (1912 

to 19X4). Late-variety yields ranged from IIS to 434 bu. per acre and early- 
variety yields from 89 to 224 bu. 

Experiments in the cultivation of rice at the government experiment sta- 
tion, Maha Ilnppallama, Korth-Central Province, G. Haeboeb {Dept. Agr. 

' Ceylmi Bui. 21 {191o), pp. 8). — DijBcerent methods of cultivation, the native 
method of sowing broadcast, dry cultivation, and transplanting, produced, 
respectively, 47, 33.5, and 60 bu. of rough rice per acre. Results of spacing 
trials, in which single plants were set 2, 4, 6, 8, 10, and 12 in, apart, showed 
the 10-in. spacing to give the best monetary returns. 

HOETICULTUEE. 

[Report of horticultural ♦investigations], B. W'ithtcombe (Oregon S'ta., 
Bpt Bast. Oreg. Sta., pp. 37-4B). — Data are given on a limited spray- 

ing experiment conducted to determine the relative value of the first, second, 

» * and third sprays in the control of the codling moth. The test indicates that 
the first spray applied at the time the blossoms fall is the most effective. 

A cover crop test was started in the substation cherry orchard during the 
fall of 1911. Of the crops tested winter rye and hairy vetch proved most 
satisfactory. 

Data are also given on a test of 36 varieties of strawberries conducted during 
the three seasons, 1910, 1911, and 1912. None of the varieties has proved 
, very satisfactory. Clark Seedling, although not a heavy producer, possessed 
more quality than any of the other varieties tested. Senator Dunlap, Brandy- 
wine, Clyde, and 16 to 1 are given as satisfactory varieties for home gardens, 
but are^ not recommended for commercial berries under eastern Oregon 
conditions. 

[Horticultural investigations on the Scottsbluff reclamation project experi- 
ment farm, Nebraska, in 1914], P. Knobk (U. B. Dept Agr., Bur. Blant Indus. ^ 
Work BcottsUuff Ewpt. Farm, 1914, PP- IS, 19 ). — ^Notes are given on acclimati- 
zation and variety tests of orchard and small fruits, shade trees and shrubs, 
and vegetables, 

[Report on horticultural investigations at the Tuma experiment farm, 
1914], B. E. Blaib (U. B. Dept. Agr., Bur. Plant Indus., Work Yuma Bxpt 
Farm, 1914, PP- 18^B4, figs. 3). — ^In continuation of previous reports (E. S. B., 
32, p. 232) a brief report is given of progress made in cultural and variety 
tests of fruits, nuts, vegetables, and ornamentals during 1914. 

Very good results have been secured in transplanting seedling date palins 
from the nursery to the orchard through careful preparation of furrows fmt 
irrigation before planting, care in setting the crowns of the plants well above 
the earth lin^ and frequent irrigations. The block of Smyrna-Adrlallc; % 
hybrids came through the ^ter of 1914r-lb with much Im tmk daimp 
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ia previous years. Propagatioa of some of these hybrids that produced^ the best 
fruits without caprifcation was started during the year. 

A small collection of citrus varieties has been planted. Growth measure- 
ments for 1913 and 1914 are given for the various deciduous fruits and nuts 
being tested. A very destructive, unidentified disease of the pomegranate fruit 
commonly occurring in the Xuma region has responded somewhat favorably to 
treatment with Bordeaux. Data are given on variety of tests of onions, 
tomatoes, and watermelons. 

2iIost of the ornamental trees and shrubs planted on the test groimds in the 
spring of 1913 have made excellent growth. Desert gum (Eucalyptus rudis) 
trees which were frozen to the ground in January, 1913, had an average height 
of 13 ft. 2 in. and an average trunk diameter of 2.035 in. when measured in 
November, 1914. Among the herbaceous flowering plants grown in the region 
it has been found that few, if any, are superior to the chrysanthemum. Data 
are given on a test of 14 superior varieties of chrysanthemums. Two species 
of bamboo, DemlrocaUmiis stricHis and Baml>os arundinacea, are in the garden 
and passed through the vrinter with little frost injury. 

[Hotes on Egyptian horticulture], T. Bbown (Agr. Jour. Egypt, 4 (^914) * 
Eo. 2, pp. 129-XS7 ) . — ^This article comprises descriptive notes on the culture of 
Jews"^ mallow (Corclioms oUtorins), lablab (Doliclios lablab), Arabian tea 
(Catha edulls), and peaches in Egypt, 

Beport on the Government Horticultural Gardens, Bucknow, for the year 
ending March 31, 1915, H. J. Davies (Ept. Govt, Sort, Gardens Lueknoio, 
1915, pp, 10), — ^In addition to the usual informatioj. relative to the administra- 
tion and management of the garden, notes are given on fruit and food-producing 
trees as well as other trees and plants of economic value that are being tested. 

The Elorida plant act of 1916 (State Plant Bd, Fla, Giro. 1 (1915), pp. 7). — 
This circular contains the text of the Florida law enacted to prevent the in- 
troduction into and dissemination within the State of insect pests and diseases 
injurious to plants and plant products of the State and also establishing a 
state plant board to carry out the provisions of the act, 

Standard insecticides and fungicides v. secret preparations, G. P. Geay 
i Calif ornia Sta, Cire, 141 (1915), pp, 4)« — this circular the author points 
out the disadvantages in using secret preparations as compared with the use 
of standard insecticides and fungicides that have been fully tested by the 
XJ, S. Department of Agriculture and the experiment stations. 

Baising cabbage seed, A. E. Wilkinson (Country Gent, SO (1915), No, 44, 
p, 1654, figs, 3).— The methods employed in raising and harvesting cabbage seed 
by a seed grower in Kew York State are described. 

Winter rhubarb, culture and marketing, E. Blanb (San Luis Mey, Cal,: 
AutMr, 1915, pp, 69), — A. short treatise on the culture of rhubarb in semi- 
tropical parts of the United States for shipment to the early spring markets. 

Papago sweet com, a new variety, G. F. Fbeeman (Ari^sona Sta, Bui 75 
ims), pp, pts, 3, figs, 2).— In the summer of 1910, a number of 

wrinkled sweet grains were found in ears of two types of common squaw corn 
grown by the Papago Indians. The smaller type was extremely hardy and re- 
sistant to -worms. The larger type was sweeter but more susceptible to injury by 
worms and ear molds. The two types were bred together and the present bulle- 
tin ^ves the results of four years’ work in breeding and selection. Directions 
are given for grovring. sweet corn and the control of smut together with notes by 
jA W. MomlU on ear worms and the corn flea-beetle. 

The first year after the cross was made, the average weight of the ripe ears 
wm about 31 After four years of breeding this weight has been doubled 
siae arrf d^th df gmte has been materially increased. As shown by 
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analyses, the com is somewliat sweeter tlian field corn and is so superior to east- 
ern varieties of sweet corn for planting in the Southwest that it is now ofi'ered 
to the public under the name Papago. Breeding operations are to be continued 
with tlie yiew of developing standard size of ear and grain. 

Pollination studies of native corns and several eastern sweet corns indicate 
that the failure to develop a large number of grains in the sweet corns is prob- 
ably due to too great a variation between time of siiMng and time of tasseling. 
Experiments in desuchering Papago com indicate that, for this Tai*iety, vigor 
usually caiTies with it the production of a number of suchers and also a large 
number of ears per stalk. Variety tests of Papago and various eastern sweet 
corns I'esnlted in a much greater yield and vigor for the Pagago. 

Eurther experiments on parthenogenesis in tomatoes, G. Hustesmakv 
(Ber, E. GUrt. Leliranst, DaliJetn, 1913, pp, olf-Gl, fig, 1), — In continuation of 
previous investigations (E. S. H., 29, p. S3T) the author esperimented with sev- 
eral varieties of tomatoes growing both outdoors and in a forcing house. His 
experiments show in general that the plants will bear more or less fruit even 
though the stamens are removed before pollination can take place. The parthe- 
nogenetic fruit is considerably smaller than normally cultivaied fruit. 

The work is to be continued with special reference to determining the best cul- 
tural conditions for the production of seedless tomatoes. 

Fruit culture for South Carolina, G. F. Kiv3en {Clemson Agr, CoL 
Farmers* Reading Course But 15 (1915), pp. BS, figs. 16), — ^This bulletin com- 
prises a practical treatise on the culture and care of orchard fruits and grapes, 
including lists of varieties T|comniended for planting and instructions for the 
control of insect pests and diseases. 

Foliinatiou of fruit trees; Observations and experiments from 1904 to 1912, 
W. J, Meddlebsooke (Jour, Bd. Ag7\ ILondonJ, 32 (1915), Jo. 5, pp, lplB--i33), — 
Pollination experiments w'ere conducted during the o-year period lOOT to 1912 
with dilferent varieties of apples, pears, apricots, nectarines, cherries, peaches, 
and plums. The trees were established in pots and fruited under glass without 
artificial heat. Tabular data are given and discussed showing the results ob- 
tained witii the different fruits by cross-poUmation as compared with pollina- 
tion by the varieties’ own pollen and mixed pollen taken from various varieties 
indiscriminately. 

The data secured from this investigation plainly indicate that there is a 
greater possibility of securing good average crops of fruit where a number 
of different varieties are growm in proximity to each other. Pollination by 
bees as tested for one season did not give nearly as good results as those ob- 
tained by artificial pollination. Experiments on pollination by wfind in which 
the wind was simulated by the use of bellows produced good results. 

The analyses and classification of cider apples, A. Tri^elie (Rendmient, 
Clasmment, Caractere^, et Traitemeiita dcs Pommes a Oich^e pour la Desstcca- 
timi, Argentan, Frame: E, Langlois, 1915, pp, iP).— This comprises a large 
number of analyses of different varieties of French cider apples, including 
their classification relative to the yield in dry matter; a discussion of the 
physical, organoleptic, and chemical characters of cider apples ; and the special 
treatment of varieties intended for evaporation. 

The cost of producing apples in Maine in 1914, A. K. (xmmm (Maim Dept 
Apr, But, 14 (1915), Jo. 3, pp, 22).— In this bulletin cost data secured in 1914 
relative to the production of apples In nine different orchards are reported. The 
orchards selected repr^nt^ difference in soil, variety, age, altitude, distance 
from the railroad, and other points. 

From the data as a whole it is estimate that under good, 

management it cos^ frmn |1 par barrel to pi^oduce apples when the V 
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is 2 bbls. per tree np to $2 per barrel when the production is only 0.5 bbl. per 
tree. 

Seedless pears resulting from late frosts, G. HOsteemann (Ber, K, GdrL 
Lehranst, BaJilem, 1918, pp, 61, 62, fig, 1), — ^In this note the author calls atten^ ' 
tion to the production of seedless pears resulting from the destruction of the 
flowers by a late frost during the spring of the year 1918. 

A page of viticultural meteorology, A. Maeescalchi (Amb, B, Accad, Agr, 
Torino, 57 (1914), pp, 218-232, figs, 5). —The results of 40 years’ observations 
on meteorological conditions as related to grape growing at Montferrat are 
summarized. 

Grape pruning: The spur and long cane systems compared, T. J. Maney 
(Io%m Bta. Bui, 160 (1915), pp, 211-282, figs, 18), — ^TMs bulletin describes some 
cooperative pruning experiments carried on near Council Bluffs during the 
season of 1914 for a comparison of the spur system with the long cane and 
spur renewal system. Practical instructions in pruning and training both 
old and young grapevines are given. The bulletin concludes with a bibliography 
of the more important publications on grape growing. 

As determined by the results for one season the vines pruned according to 
the long cane system yielded on the average 41 per cent more grapes than the 
spur-pruned vines, indicating that the long cane system must have some good 
features. It is suggested that the grape grower set aside a few vines and test 
the system for himself. 

Inheritance of certain characters of grapes, U. P. Hedbick and R. I>. 
Anthony (New York State Sta* Teo%, Bui, 45 (19^5), pp, 8-19), — ^The contents 
of this bulletin have been previously noted from another source (E. S. B., 33, 
p. 641). 

The green grapes of direct bearers, L. Bavaz and S. Obiedoff (Prog, Agr, 
ei Vit, {Ed, VEst-Centre), 86 (1915), No. 38, pp, 275-284, figs, 8). — ^The authors 
point out that there is an almost constant tendency among many of the direct- 
bearing Pranco-American grapes to produce a greater or less number of imma- 
ture, usually green, berries in the bunches at harvesting time. An anatomical 
study of a large number of these berries leads to the conclusion that they do not 
fail to mature on account of lack of fertilization, but rather through exhaustion 
of reserve material which is withdrawn by other berries in the bunches having 
a better-developed conductive system. 

The hybrid direct bearers in the C6tes-du-Nord region in 1914, A. Des- 
moulins and V. TnxAED (JProg, Agr. et Vit (Ed. VEstCentre), 86 (1915), No. 
48, pp, 895-408),— In continuation of previous data (E, S. E., 31, p. 637) obser- 
frations are given for the fifteenth year relative to the behavior of a large 
number of hybrid direct-bearing grapes with special reference to their resistance 
to disease and adaptation to various soil conditions. 

Observations on direct bearers in the "yaudois vineyards, H. Paes and P. 
PoECHKr (Obsermtions stir les Froducteurs Directs datis le Vignoble VmdpU, 
Lausanne: Station VUioole de Lausanne, 1915, pp, 15; Terre Vaud., 7 (1915), 
Nos, 82, pp, 285-287; 54, Pp. 252, 258; 36, pp, 264-266; 87, pp, 278, 274; 88, pp, 
279, 280; 40, pp, 29Jh297) ,—TMs comprises a report of observations covering a 
number of years relative to the behavior of a large number of direct-bearing 
grapes In experimental vineyards located under the direction of the Yiticultural 
Station of Lausanne in different parts of the Canton of Yaud. Information iaw 
given relative to the resistance of various stocks to mildew, phylloxera, and 
climatic conditions, and also on the yield and quality of the grapes, must, and 
wine. The more promising direct-bearing grapes observed in these experiments 
are discussed at length. . , , . 
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The authors conclude* in general that the results thus far secured warrant 
a continuation of the study of the best hybrid direct bearers. 

Vine growing in Italy, S. Cettolini {Internal Inst, Agi\ Mo, Bui, 

Ajgr, Intel, and Plant Diseases, 6 (1915), No, 7, pp. 900--908) statistical 
review of viticultural conditions in Italy. 

Baisin making, F. T. Bioletti (California 8ta, Bpt 1915, p, 32), — ^In con- 
firmation of observations previously reported by the author (E. S. B., 32, p. 
235) data are given showing the increase in crop by allowing the raisin grapes to 
come to a more advanced stage of ripeness before harvesting. Observations in 
six Muscat vineyards near Fresno indicated a loss from too early picking of 
from $12 to $22 per acre. The number of pounds of grapes required to make a 
pound of raisins decreases Tvith advancing ripeness. The station tests indicate 
that 3.4 lbs. should be the minimum for Muscat and 3.S lbs. for Sultanina grapes. 
A favorable average is 3.2 for the former and 3.C lbs. for the latter. Higher 
^ ratios indicate insufficient ripeness or losses in handling. 

Temperature of irrigation water as affecting citrus seedlings, 0. B. Bipman 
(California Bta, Rpt, 1915, p, 17), — Experiments conducted by the author for 
^ number of years have shown marked effects of retardation of growth of citrus 
^seedlings which received wmter at temperatures of 39, 44, 50, and even 55® F, 
The seedlings are stunted in growth and look sickly when they receive water 
at the first' two temperatures. The maximum growth is obtained with water 
at about 72®. Water of higher temperature shows a slight stunting effect on the 
orange seedlings which becomes very noticeable at 86®. 

Handling and shipping citrus fruits in the Gulf States, H. J. Eamsey 
{17.‘ S, Dept, Agr,, Farmers^ Bill, 696 (1915), pp, 28, figs, 10), — A practical dis- 
cussion of the subject, based upon the Department’s extensive investigations 
* relative to the handling of Florida citrus fruits (E. S. B., 30, p. 841). It takes 
^ up causes of decay in transit ; prevention of losses due to decay ; what careful 
handling means ; harvesting, packing, and shipping operations ; field handling ; 
^packing-house handling; methods of shipment; refrigeration; precooling; and 
cold storage. 

Maturity in oranges, I. H Coir {California 8ta. Rpt 1915, p, 21), — A test 
made by the author of the maturity standard of the U, S. Department of Agri- 
culture of eight parts of total solid to one part of acid in oranges has sho^n that 
some districts which were supposed to produce early oranges do not bring them 
so early to maturity. Furthermore, a variation was found in the total solids 
to acid ratio of moire than 100 per cent between individual oranges in a com- 
mercial pack. Oranges on the outside of the tree matured earlier than those on 
the inside. The juice from different parts of the same orange often varied as 
much as 15 per cent, there being considerably more sugar obtained from the 
juice near the navel than near the stem. Consequently it is recommended that a 
large number of oranges, as w^ell as the juice from both halves of each orange, be 
included in the sample. 

Microcitrus, a new genus of Australian citrus fruits, W. T. Swinole (Jout, 
Wash, Acad. Sci, 5 (1915), No, 16, pp, 569-578, figs, 4).— In continuation of 
studies of the species of Citrus and related plants (E. S. B., 31, p. 237) the 
author here proposes and describes another new genus of Austr^ian citrus 
^fruits. 

Microcitrus comprises four species, all from eastern Australia, which have pre- 
viously been described under Citrus. The species described include the finger 
lime (Microdtrus amtralmim), Garroway’s finger lime ,(M. garromyi), the 
, dooja or Australian round lime {M. australis), And, the Bussell Biver lime {Jf* 
imd^a), Sinc4^ the two commonly cultivated species, the dooja and finger 
; are decidedly more hardy than the lime or lemon, it is believed |hat thi^ may 
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prove of use in breeding new types of hardy citrus fruits. A number of hybrids 
have recently been made by the author between the finger lime and the common 
lime (C7. aurantifoUa), 

Experiments on the manuring of tea seedlings, P. H. Caepentee and E. A. 
Andeews {Indian Tea Assoc,, ScL Dept. Quart. Jour., No. 4 {19 H), pp. 

2 ^^)^ — ^This article describes the results of some preliminary experiments in the 
manuring of tea nurseries w^fch were carried out during the year 1913 at the 
Tocklai Experiment Station with the object of testing the value of orgaxalc and 
inorganic manures for the development of tea seedlings. 

Some abnormalities of the coconut palm, T, Fetch (Ann. Roy. Bot. Qard., 
Feradeniya, 6 (1915), No. 1, pp. 21-BO). — In these notes the author describes a 
number of abnormalities which are of more or less common occurrence anSbng 
coconut palms and fruit. 

Walnut mutant investigations, E. B, Babcock (Froo. Nat. Acad>. Sci., 1 
(1915), No. 10, pp. 5B5-5B7). — A discussion of the walnut mutant (Juglam ealh 
fornica quercina) previously noted (E. S. B., 32, p. 338) with special reference 
to the character of mutation. 

The author finds in part that the mutation takes place in female flowers only 
and appears in the' first generation after the mutation occurs, but upon crossing 
the species type it is completely recessive in the Px generation. The nature of 
the mutation is such that only certain genetic factors are affected without hav- 
ing the chromosome number disturbed. 

Walnut culture in Arizona, J. J. Thoenbee (Arizona Sta, Bul» 76 (1915), 
pp. 4^9-^508, pis. 2, Jigs. 9). — ^In this bulletin the author describes the work of 
€. R. Biederman and R. A. Smith, sr., in grafting French and English walnuts 
upon Arizona stock. Consideration is given to miscellaneous trials in growing 
walnuts in Arizona. The Arizona walnut (Juglans major) is described with 
reference to its range, growth, and value as a stock for English and French 
nuts. Notes are given on growing walnuts in California, together with sug- 
gestions for walnut growing in Arizona. 

The methods of propagation employed hy C. B. Biederman, and here described 
in detail, consist of bark grafting and splice grafting. As high as 90 per cent of 
live grafts have been secured and wdth successful manipulation grafting is 
accomplished during most of the growing season. The important features of 
these methods of grafting as employed hy Biederman are the exposing of a 
relatively large cambium surface on the scions so as to insure contact at many 
points with the cambium surface of the stock, the hollowing out of some of the 
pith and wood of the scarf or diagonal cut. of the scion to prevent this from 
swelling and pushing the cambium surfaces apart, and also to enable the cam- 
bium surfaces of scions and stock to lie closely together. Special tools are 
employed such as a thin-curved steel bark separator for separating the cambium, 
from the wood of the stock, a small knife-shaped ^ouge for hollowing out the 
wood and pith, and a small plane for fitting the surfaces closely together. 
Extreme care is used in selecting and storing scions, sanitary methods are used 
throughout, and all cut surfaces are waxed to prevent drying out. 

The method of grafting employed by B. A. Smith, sr., consists of cleft graft- 
ing below thfe surface of the ground at the point of the somewhat enlarged root, 

, fine moist dirt being drawn closely against the base of the tree so as to cover up 
both stock and scion. 

The cultivation of medicinal plants, F. B. Kilhee (Amer. Jour. Fharm., 
87 (1915), No^, 8, pp. $48-859; 9, pp. 421-485). — ^A review of the present status 
of the drug ^ant industry, including a bibliography of literature on drug 
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Some effects of selection on the production of alkaloids in belladonna, 
A. F. SiEVEEs (U. &, Dept Agr. Bull B06 {1B15), pp. BO, figs. 10).— In a previous 
investigation a wide range of variation was found in tlie alkaloidal content of 
belladonna plants (E. S. B., 30, p. 44). The present work was undertaken to 
cfetermine whether the characteristic of alkaloid production is transmissible 
to the progeny through seed and whether the character is changed by vegetative 
propagation. Consideration is given to selection of typical plants, method of 
controlling pollination, first generation plants from cross-pollinated parents, 
comparison of Fi plants from cross-pollinated and close-pollinated parents, 
second generation plants from cross-pollination, and reproduction of selected 
plants from cuttings. 

The results thus far show that Pi plants from seed of cross-pollinated selected 
individuals display the characteristic of the maternal parent with regard to 
alkaloid productivity. This* condition is generally true for at least two suc- 
cessive seasons. Close pollination of the parent plant has shown only a mod- 
erate influence on the transmission of this characteristic. 

Second-generation plants from cross-pollination have been grown at widely 
sepai'ated places, including Arlington, Va., Madison, Wis., and Timmonsville, 
S. O. At all three stations the plants have showm the relative alkaloid- 
producing tendencies evident in the original parent plant and the generation 
preceding. On the other hand, certain conditions of locality appear to affect the 
general quality of alkaloids produced. For example, two pickings from Madi- 
son, Wis., yielded more alkaloids than those at Arlington. Nothing definite 
developed to indicate that a relationship exists between the amount of precipi- ' 
tation and sunshine and percentage of alkaloids produced. Plants grown from 
cuttings showed a marked tendency to renaain true to type. 

The cultivation and distillation of wormwood in Wisconsin, E, Eeemees 
(Bui. Univ. Wis. No. 738 (1914), pp. BB-45, figs. 9 ). — ^A popular account of the 
wormwood oil industry in Wisconsin based upon a survey of the industry 
conducted under the direction of the Pharmaceutical Experiment Station. 

Changes of color and structure of flowers by removing sunlight at selected 
hours, H. E. Bawson (Jour. Bog. JSort. Boo., 41 (1915), No. 1, pp. 4^-48). — ^As 
a result of the experiments here described the author comes to the conclusion 
that both color changes and structural changes in flowers may be brought about 
and fixed in succeeding generations by exposure to some particular form of 
sunlight. Generally speaking it appears that low sun promotes yellows, middle 
sun reds, and high sun purples, with special reference to latitude and climate 
in England. 

On pressing flowers to retain their colors, C. F. Fotheboull (Jour. Bog. 
Sort. Boc., 41 (1915), No. 1, pp. 4^> 4 ^)* — important feature of the method 
of pressing here described consists of the use of layers of cotton batting sup- 
ported by wire meshes, instead of the usual blotting paper and boards. This 
permits of a rapid drying out of the flowers before the pigment is decomposed. 

The evolution of the cultivated chrysanthemum (Missouri Bot. Gar^. Bui., 

B (1915), No. 10, pp. IBS-lBd, pi. 1 ). — ^A short popular account. 

Garden gladioli, A. 0. Hottes (Jour. SereMty, 6 (1915), No. 11, pp. 
figs. 3), —This comprises a short discussion of plant breeding work in connec- 
tion with the development of the present forms of cultivated gladioli. 

The iiiheritance of doubleness in Hatthiola and Betunia. — I, The hypo- 
theses, H. B. Feost (Amer. Nut, 4^ U^15}, No. 586, pp. fig. i).^A 

review of the literature of the subject with bibliography appended. 

Epedflc and varietal characters in annual sunflowers,^ T. B. A. 

(Amer, 49 imS), No. 58$, pp. ^99-^, fig. 1).—A critical stn# # the ; 
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annual sunflowers leads the author to conclude in part that there have been few 
really new developments in the Eelianthns anmms group. Species which seem 
very distinct prove on examination to have few special characters of their own. 
As with the dahlia, the horticulturist may expect .to be able to produce many 
interesting varieties by selecting and saving the various possible combinations, 
but analysis shows that the genes going into these are the old ones, the effects 
of which may be seen from time to time, even in wild plants. 

Sweet peas, H. J. Wbight (Lo^idon: T. 0, S JE?, C, JacJc, 19 Tev» 6(?., 
pis, 8), — In the present edition of this work (H. S. B., 23, p. 642) lists 
of varieties have been revised and brought up to date. 

Our house plants and their culture, H. Schabfeb {JJnsere Zimmerpflamen 
und iJire Kultnr, Batisbon: J* Mahhel, 1914t PP» VIl+lOl, figs. 48 ), — ^A practical 
guide to the culture, care, and utilization of the more desirable ornamental 
house plants. 

Continuous bloom in America, Lothse Shelton (New York: Charles iScrib^ 
ner^e Sons, 1915, pp. XY III -^145, pis. 26). — ^A popular treatise on ornamental 
gardening with special I'eference to plant material, plant arrangement, and the 
blooming period of various plants. The work also contains miscellaneous gar- 
dening advice, together with a number of planting charts. 

The well-considered garden, Louisa Y. King (Neto York: Charles Scribner^ a 
Sons, 1915, pp. xy+290, pis. S3}. — ^A popular treatise on ornamental gardening 
with special reference to plant material, design, and color arrangement. Infor- 
mation is also given relative to garden accessories, gardening expedients, etc., 
together with a brief sketch of a number of desirable garden books. Some notes 
on garden clubs are appended. 

A reading list on flower gardening, including lawns, trees, and shrubs 
(Kansas City, Mo.: Pub. Idbr., 1915, pp. ii).— A bibliography prepared by the 
Kansas City Public Library. 

How to lay out suburban home grounds, H. J. Kellaway (New York: John 
Wiley 4 Smis, 1915, ed., e7tl., pp. XI -^134, pi. 1, figs. 55). — ^The present edition 
of this treatise on the development of small suburban grounds (E. S. B., 19, p, 
745) has been somewhat enlarged. 

Planting to attract birds (Baltimore: Munder-Thomsen Press, 1915, pp. 
48). — ^This comprises a concise list of the berry-bearing trees and shrubs that 
help provide food for birds, including a brief description of their habits, flowers, 
and fruits. 

FOEESTBY. 

Cooperation in forestry, B. E. Feenow (Com. Oonserp. Canada Bpt, 6 (1915), 
pp. 126^126, pi i).— In this paper the author suggests methods of improving 
the administration of public timber lands in Canada, calls attention to the 
^deslrahiUty of expanding the scientific work of the Dominion Forestry Branch 
as a basis for future forest management, and cites illustrations from other 
<K>untries to show the desirability of developing forestry as a systematically 
planned state business. 

Essential features of a successful fire protection organizaHon, H. B. iIac- 
MmiAN (Com. Oonserv. Canada Bpt., 6 (1915), pp. 121-135). paper on this 
j^ubjeet read before the Canadian Commission of Conservation, and in which 
the author draws largely from the protective policy of the British Columbia 
Forestry Branch. 

The working plan of the St. Haurice Protective Association, H. SoBGitrs 
(Canad. Forestry Jow., 11 (1915), No. 11, pp. 241--U9, figs. 3). —A short account 
of for^t fire protective work in the St tumce Talley, Quebec Frovinue, 
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Forestry situation in Quebec, G. O. PichiS (Com, Conserv. Canada Bpt,, 6 
(1915), pp. 195-^199) » — A short review of progress made in various lines of 
forestry by the Forest Service of Quebec since its reorganization in 1809. 

Beport of the director of forests, N. W. Jolly (Ann, BpU Dir. Forests 
iQueenslmid^, 1914, PP- pU. 4; Ann. Rpt. Dept. Pub. Lands Queensland^ 1914, 
pp. 49-^5, pis. 4)> — A report relative to the administration and management of 
the state forests in Queensland, including a financial statement for the year 
1914. Data relative to state forests, national parks, and timber reserves are 
included, together with a statistical account of the sawmilling industry from 
1909 to 1914. 

Quinquennial review of forest administration, in British India for the 
period 1909-10 to 1913-14, to which is appended the annual return of 
forest statistics for the year 1913-14 (Quinquen. Rev. Forest Admin. Brit. 
India, 1909-1914, pp* pi. 1). — ^A statistical review of forest adminis- 

tration in British India with reference to the constitution of the forests, or- 
ganization, conservation and improvement, forest management, exploitation and 
commercial development, financial results, and research. The usual statistical 
review for the year ended June 30, 1914, including a summary of revenues, 
expenditures, and surplus during the previous 25 years, is appended. 

Forest service in Netherlands East India (NetJierlands East Indiajv-San 
Francisco Com., Dept. Agr., Indus, and Com., Essay No. 1$ (1914), PP* 1^» 

9)* — ^This paper gives an account of the development and exploitation of teak 
and wild timber forests, principally on the islands of Java and Hadoera. Con- 
sideration is also given to the lumber industry and the forestry experimental 
station, together with a brief review of "forestry in the remaining islands of 
the East Indian Archipelago. 

The first forest reconnoissance in west and north Sumatra, E, K. 
PiAsscHAEax (Boschhouwh. Tijdschr. Teetona, 8 (1915), No. 8, pp. 

An account is given of a preliminary survey of the forests in west and north 
Sumatra with special reference to the physiography of the region, the important 
species comprising the forests, and oppoii:unities for exporting the timber. 

. Beport on the knowledge of the forests of Freanger, H, J. Kebbebx {Bosch* 
bouwh. Tijdschr. Teetona, 8 (1915), No. 4> PP* 185-219). — ^A descriptive account 
of the forests of Preanger, Java, including data relative to the important timber 
species. 

Timber in Canada, B. H. Cambbell {Canad. Forestry Jour., 11 (1916), No. 
11, pp. 265-B6S). — ^This comprises a statistical estimate and discussion relative 
to the available saw timber supply in the Canadian Provinces. 

The betel^nut palm (Areca catechu) and its cultivation in North Kanara, 
K y. Kelicab (Poona Agr. Col. Reprints No. 2 (1915), pp. 13, fig. i).— An ac- 
count of the betel-nut palm with reference to its nomenclature, habitat, region of 
culture, soil and moisture requirements, methods of culture, preparation of nuts 
for market, varieties, economic uses of the tree, and estimates of expenses and 
income per acre. 

Cinchona (Netherlands East Indian-Ban Frandsco Com., Dept. Agr., Indus. 
and*Vom., Essay No. 24 (1914) ^ PP* 9, pis. 4)* — An account of the cinchona in- 
dustry with special reference to the cultivation and preparation of cinchona in 
Netherlands East India. ' , 

3>hauri (Lagerstreemia parviflora), B. Benskik ((Indian} Forest But BS 
(1916), pp. 11, pi. i).— “An account is given of this Indian for^t species with 
reference to Its general distribution; locality and habit; description, propexties^ 
^nd, uses of the timber; minor products; natural reproduction and rate of 
grdwth; artificial reproduction ; and notes on distribution and extract^u In 
aacewt Province?, . A sari^le of .tiie natiwai wow3 acconipaniffl to bitoto 
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Blackwood (Dalbergia latifolia), E. Benskin (lIMian] Forest Bui. ^7 
(1915), pp. 12, pi. i).— A note similar to the above on Bombay blackwood or 
rosewood of southern India. 

Kote on sundri timber (Heritiera minor), R. S. Peakson ( lindian] Forest 
BnL 29 {1915), pp. 8, pi. I).— This comprises a note similar to the above on 
sundri timber. 

Seasonal variations in the storage of plant food in Hevea brasiliensis and 
their relation to resting periods, L. E. Campbell {Dept. Agr. Ceylon But. 22 
{1915), pp. IS, pis. 7).— In this bulletin results are given of a comparative study 
of untapped and tapped trees of H. l)rasiUemis, conducted with the view of 
determining what relation, if any, exists between food storage and the resting 
period of the tree. 

As briefly summarized the experiments show that there is a variation in the 
amounts of rubber obtained which agrees with the order of variation in the 
amounts of reserve starch in the bark and wood during the same months. The 
results indicate that the period during which the rubber trees are rested must 
include the period which extends from the time the new leaves are developing 
to about the third week after the leaves have fully developed. This resting 
period can be profitably extended by ceasing tapping when the leaves are falling 
and commencing again one month or more after the trees have regained their 
full foliage. 

Preservation of railway ties, H. K. Wicksteed {Com. Conserv. Canada Bpt., 
6* {1915), pp. 116-86). — ^In this paper the author discusses the importance of wood 
preservation and describes a method of artificially seasoning and waterproofing 
ties and other timbers developed by G. W, and G. B. McMullen, In the new 
process the ties are placed in a kiln, here described, and surrounded with warm 
vapor, which softens and volatilizes the saps and resins in the wood. After 
some hours of treatment the amount of moisture is slowly reduced until finally 
the ties are removed with not more than 5 per cent of moisture in them. The 
ties are then waterproofed in a hot bath of heavy asphalt and sanded to absorb 
superfluous stickiness. 

A brief report on the above process by J. S, Bates is also given. 

DISEASES OF BLANTS. 

[ITotes from the California station on miscellaneous plant diseases] {Cali- 
fornia Sta. Rpt. 1915, pp. 22-2i, 25). — ^Brief accounts are given of investigations 
which have been carried out on a number of plant diseases. 

The cause of bench root in citrus nursery stock has been found to be the 
inability of the root to penetrate the tough, fibrous seed coat before encircling 
the cotyledons , in an effort to break through the seed coat. Seeds which had 
the coat removed before planting showed no bench root, and soaking the seed 
before planting was found to reduce the trouble to about 10 per cent, 

Recent investigations by Miss E. H. Smith have shown that the so-called sour 
sap disease, which has resulted in extensive losses in citrus nursery stock, is due 
to the fungus which has been described as causing the brown rot of lemons 
(E. a R., 19, p. 658). 

In the treatment of gum diseases of lemon, and also of scaly bark of orange, 
Bordeaux paste has given very satisfactory results. 

Investigations by the division of plant pathology have shown that the age and . 
productive capacity of many of the deciduous orchards of the State are reduced 
by fully 50 per cent by wood-decaying fungi. This loss, it is said, can be largely 
avoided by pruning:and by dMnfecting toge cuts with corrosive sublimate and 
afterwwde keeping the cuts coyer^l with asphaltum, > 
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Marked differences in susceptibility between different varieties of olive to 
olive knot are reported. The nature of the disease has been quite thoroughly 
determined, and it has been found that the b,est method of prevention and control 
is to cut out knots at the first appearance in the orchard, so as to prevent the 
disease attacking the whole orchard. 

A study of the oak fungus (ArmUlaria sp.) has shown that it is a very 
destructive plant disease which may be controlled, under some conditions, by 
trenching, and under other conditions the fungus may be destroyed by means of 
carbon bisulphid. It is stated that citrus, prune, peach, apricot, and almond 
trees are attacked by this fungus, while pears, black walnuts, and figs are 
immune to it. 

Some notes are given on the curly top disease of sugar beets, in which the 
possible relationship to an organism transmitted by insects is pointed out. 

Attention is called to fruit stains, spots, and rots caused by the wlther-tip 
fungus (Collet otrichum gloeosporioides) , and it is stated that the oil from 
lemons and oranges is toxic to the fruit rind when present in very small 
amounts, if the surrounding atmosphere is moist. Oil spot injury is said to be 
identical in appearance with the so-called green spot. 

Beport on economic mycology, E. S. Salmon et al. (Jour. Southeast Agr. 
Cot Wye, No. 22 {IBtB), pp. 387-496, pis, 19, figs, 11 ). — ^A report is given on the 
special investigations noted below, or previously (B. S. E., S2, pp, 148, 547) 
from other sources. 

Besides a list of diseases most frequently sent in for examination and report, 
moi*e particular mention is made of the silver leaf fungus (Stereum pur-- 
pureum), a mild outbreak of corky scab (Spongospora solani), isolated out- 
breaks of wart disease (Chrysophlyctis endoMotica), crown gall of alfalfa 
(XJrophlyctis alfalfw), and the brown rot fungus {Scleroiinia fructigma) 
attacking frequently and severely cherries, plums, and apples. 

The American gooseberry mildew is reported upon as extending its acreage 
considerably during the last few years. Pruning of diseased bushes is being 
evaded, in spite of penalties, by many growers on account of the view that the 
practice is unprofitable and disastrous to the bushes. Spraying experiments 
against the mildew (E. S. E., 29, p. 249) have been followed up by biological 
studies, which are reported, and by comparative tests at three centers, lime 
sulphur and liver of sulphur being used. The former preparation gave decid- 
edly the better results as a fungicide, and it proved also to be remarkably 
adherent when once dry, even under exposure to heavy rains. Studies in the 
life history of the fungus show that berries carrying the winter stage may 
infect the soil under the bushes and spread the disease the following year. 
Early pruning is regarded as of primary importance and spraying at certain 
times as a valuable adjunct. Varieties are listed as suited to different strengths 
of lime sulphur to be employed, and desirable conditions and management 
recommended are outlined. 

Annual report of division of botany, 1913-14, I. B. P. Evans {TJifiAm Bo, 
Africa Dept. Agr, Bpt, 1913-14^ pp, 147^138), — ^This includes investigations on 
forage crops, poisonous plants, and noxious weeds, as well as on various plant 
diseases. 

The most important plant diseases noted during the year are said to have 
been club root of cabbage and caulifiower (Tlasmodiophora hrassicm), stem rot 
of cabbage (Phoma hrassicm), and a disease of loganberry, (Hon^rstm^ ruU)^ 

The reports of van der Byl on the mottling disease of Acacia mcUksinm have 
already been noted (E. 3, E., pp. 151, 523). > » 

A report on coconut palm troubles in Portugese East Afrim includ^. il 
spot {Pesialozzia palmarma), bud rot {BacMm two fungus of 
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young nuts due, respectively, to Glceosporium sp. and DiploMa palmioolai non- 
setting of fruit ascribed to defective pollination, and chlorosis ascribed to de- 
fects in ventilation and drainage. 

A carnation wilt is attributed to a Fusarium which is under Investigation. 

Diplodia pinea is found to attack and kill nursery stock and adult trees in 
seven species of pines. 

Dry rot of maize (Diplodia maydis), which causes increasing loss, is retarded 
by addition of lime to the soil. A root disease of maize is ascribed to a Fusarium. 

Duccinia graminis is under investigation as regards means of control. 

A study of bacterial disease of mango by Ethel M. Eoiclge is briefly reported 
upon. Inoculation experiments have been only partially successful. 

A new disease of Bchimis molle is reported as attacking nursery stock 12 to 
18 in. high, causing black spots on the stems, and also on the leaves, which soon 
di*y up, but usually not attacking the woody stems of the second season’s 
growth. It is ascribed to an uudescrlbed species of Colletotrichum, and has 
been controlled with Bordeaux mixture. 

In continuation of Investigations by Miss Doidge on potato disease (E. S. B., 
33, p. 742), black heart in imported potatoes is found to be due to abnormal 
temperatures during transit. Fumigation tests, with tubers employing formal- 
dehyde gas showed little or no injury. 

A short list is given of publications issued during the year. 

CThe probable nonvalidity of the genera Botryodiplodia, Biplodiella, Chseto- 
diplodia, and Easiodiplodia, J. J. Taubenhaus (Amer, Jour, Bot^ 2 (1915) > No, 
7, pp. $24-B31, pU, S ), — ^The author reports a further study of the fungus desig- 
nated as Zj, Uibericola^ the cause of Java black rot of sweet potato (E. S. B., 
30, p. 150), but suspected to be really a Diplodia. 

As a result of this work, the author concludes that the genera Lasiodiplodia, 
Ch^etodiplodla, Botryodiplodia, and Diplodiella are not tenable, and that their 
species should be placed in the genus Diplodia, which is retained because of its 
priority. It is thought probable that further work will show the necessity of 
abolishing the genera Bhyncodiplodia and BelUoniella, and that more work will 
further reduce the large number of species of Diplodia. 

A bibliography is given. 

trhe biology of Puccinia arenaxise, F. Whxe (Ben Deut, Bot, Ctesell,, SS 
(1915) t No, 2, pp. 91-95 ), — ^Describing five series of tests made with P. aremriw 
from various hosts on different plants, the author concludes that while sharp 
specialization was not established, a degree thereof may have been indicated 
. by the, results of some inoculations as noted. 

isTew Chinese fungi, I. Miyake (Bat, Mag, [Pofts^o], 28 (1914), 327, pp, 

S7--5e, pi jf).— -The author reports having collected in northern China in 1912 
a number of fungi, of which he has named as new species Pleospora lespMezw 
on stems of Lespedem Mcolor, Rekmiellu nlmicoKi on leaves of Ulmus sp., 
Mddkm mUistepM on leaves of CallUtephm sinensis, Ooniothyrium Him on 
leaves of TUin eordata, C, spircew on leaves of Bpirma puheseens, Beptoria 
perillm on leaves of Perilla ocimoides, and Beptoglcsmn anemones on leaves of 
Anemme sp. . 

Parasitism of Comandra umbellata, G. G. Dedocock (U, B, Dept Agr,, Zaur, 
Agr* BeseaTch, 5 (1915)$ No,. 3$ pp, 133— 135 ), account of €, umbellata serv- 
ing as a host for the alternate or summer stage of the hetercecious rust, 
P&ndmmhkm pyHfmme, the author has investigated the root system of this 
and a related species and has found C. umbeUata parasitic on 50 species of 
plants eovWng a wide range of famili^, and, in addition, it was found on at 
lea^t B tmidentified spiles of grasm 
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Attempts have been made to grow these plants In a greenhouse, and suc- 
cessful results were obtained when they were transplanted without breaking 
the roots of the parasite attached to those of the host, or when they were 
germinated in the presence of the roots of the host plants after the seed had 
been exposed to freezing temperatures. 

It is stated that Meinecke found that seeds sown in 1913 remained dormant 
until 1915, when they germinated and grew without attachment to host plants. 
This indicates that species of Comandra can live without parasitism if neces- 
sary, but it remains to be seen whether these plants will continue to grow 
indefinitely without the presence of host plants. 

The effects of illuminating gas on root systems, E. M. Haevey and R. C. 
Rose {Bot. Qas,, 60 (1915), No. 1, pp. figs. 9). — ^This investigation was 

undertaken to determine some of the effects of illuminating gas on root sys- 
tems, in order to secure further diagnostic characters of gas poisoning and to 
ascertain whether the chief causes of gas injury are the soluble constituents or 
the relatively insoluble ones which are found mainly in the interstices of the 
soil. 

Tests are described in which it is claimed that the odorous constituents of 
gas, which are slightly or not at all toxic to roots of plants, were readily 
absorbed and strongly held by the soil. • The constituents remaining In the 
gaseous state thus constituted the chief source of injury to root systems. 
Ethylene is probably the most harmful of the constituents, except in very high 
concentrations of illuminating gas, in which case other substances and other 
factors may become operative. 

High concentrations of illuminating gas resulted in rapid killing, with devel- 
opment of no other symptoms. Low concentrations of ethylene gas, or of 
illuminating gas having like concentrations thereof, caused abnormal develop- 
ment of tissue, from 2.5 to 20 per cent of illuminating gas producing this effect 
within 8 to 21 days. 

Abnormal tissue development in the roots of woody plants often followed 
slow percolation of gas through the soil. In low concentrations of illuminating 
gas, hydrolysis of starch and some related chemical reactions were accelerated. 

The etiolated sweet pea seedling is said to be a very delicate indicator of 
Illuminating gas in the soil. 

A bibliography is appended. 

The fungicidal and insecticidal action of hot water and hot copper sprays, 
L. Bemichon {Compt Acad. Agr. 1 (19X5), No, pp. 19(^06 ). — 

It Is stated that while the tissues of fruit trees and garden plants undergo 
without injury spraying for a few seconds with water at a temperature of about 
65 to 75® O. (149 to 167^ F.), some of their common cryptogamie parasites are 
checked by spraying at 55 to 65® G. (181 to 149® F.), and these temperatures 
are also fatal to injurious Insects. 

These temperatures are said to confer increased capacity to spread, penetrate 
interstices, and adhere in case of copper sprays. The cost of treatment anid 
possible adaptations thereof are also discussed. 

Mildew of cereals (Sclerospora macrospora) in France, G, Abnaud (Oompt 
Bend, Acad, Agr, France, 1 (1915), No. 14 , pp, 4B9-4S6, figs, The presence 
of S, macrospora on wheat is noted, supposedly its first appearance in France, 
though not uncommon in parts of Italy, where other plants, cultivated or wild, 
are also attacked. 

The fungus appears to develop most favorably in moist localities, attacking 
all aerial portions of Ihe plant,, but morp commonly the leal It may c^use 
deformation, discoloration, and dfe^teation, the damage done to crops, hdwev^, 
appearing to be comparatively small, except in very humid loeii^tte^. ^ 
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Of preventive and remedial measures, drainage and rotation are regarded as 
practicable, and cultivation of resistant varieties as desirable, if found to be 
possible. 

Tlie action of sulpliuric acid on stalk disease of wheat, J. Capus (Compt. 
Rend, Acad, Agr. France, 1 (1915), No. 6, pp. 2U-231).— The results are given 
of a study on the development of foot or stalk disease of cereals ascribed to 
Lep tosph ceria Jierpotrichoides. 

The action of sulphuric acid, regarding which conflicting opinions are hold, 
has been studied. It is thought that the killing of the lower leaves by the use 
of this acid, as reported by Eabate (E. S. E., SO, p. 441), may be the actual 
cause of the checking of the fungus, which is opposed by aeration and sunshine, 
and also by dryness of the soil, luxuriant growth or abundant soil moisture 
being very favorable to its development. 

Infection experiments with timothy rust, E. 0. Stakkan and Loxjise Jen- 
sen (U. S. Dept Agr„ Jour. Agr. Research, 5 (1915), No. 5, pp. 211-215 ). — ^As 
a result of experiments carried on at the Minnesota Station, in which inocula- 
tions were made on seedlings, the authors have found that timothy rust (which 
has been called Fuccinia plileipratensis) may be successfully transferred di- 
rectly from timothy to Arena sativa, A. fatua, A. elatior, Eordeum mlgare, 
Beciile cereale, Dactylis glomerata, Mymus rirginims, LoUum itallcum, L. 
perenne, and Bromus tectonm. 

Attempts to increase the infection capabilities of the rust by the use of bridg- 
ing hosts for short periods of time were unsuccessful. The infection capabili- 
ties of timothy rust are said to be fluite similar to those of P. grmmnis avenw. 
Attempts to infect timothy with F. g^^ammis menm and F. graminis hordei were 
unsuccessful. The morphology of the spores of timothy rust on different hosts 
varies slightly, those produced on barley being considerably smaller than those 
on more congenial hosts. 

Akeart rot of celery caused by bacteria, H. Woemald (Jour. Southeast Agr. 
dot Wye, No. 22 (1913), pp. 45't--i^3, pis. 4, fig. 1). — ^A somewhat detailed ac- 
count has already been noted (E. S. E„ 81, p. 542) of the organfsm there de- 
scribed as Bacilltis apiovoms n. sp., the cause of a celery rot. It is thought 
probable, as the result of recent studies described, that several bacteria may be 
concerned in the production of bacteriosis in celery. 

The chief protective measures recommended are the burning of plants affected, 
rotation, and control of attacks by snails, slugs, nematodes, and biting insects. 

A bibliography is appended. 

Dissemination of bacterial wilt of cucurbits, F. V. Eand (U. B. Dept Agn, 
Jour. Agr. Research, 5 (1915), No. 6, pp. 257-260, pi. i).— A preliminary note is 
given of Investigations conducted to throw some light on the mode of hiberna- 
tion of tlie bacteria which cause the wilt of cucurbits and of developing some 
practical method of control. 

Cucumber plants were grown in cages so constructed as to prevent the en- 
trance of injurious insects, and the results obtained indicate that the wilt bac** 
teria are carried over the winter by the hibernating beetles and Inoculated into 
the cucumbers as they feed upon the young leaves. From results obtained in 
four cages, it appears that not all hibernating beetles can carry the disease, but 
only those which have previously fed upon wilted plants. Negative evidence is 
also afforded by the fact that in all the cages from which beetles were excluded 
the plants remained free from the disease in two flelds where it was very 
prevalent 

Borne troubles, E. A. Besset and J. A. McOeintock {Michigan Bta. 

But 72 (Mt5), pp. 6-15, figs. 5}.— Notes are given on the black rot of 
pamcis ’ the control of damplng-ot of ginseng seed- 
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lings by treatment of the soil with formaldehyde, and the ginseng nematode and 
its relation to golden seal. 

The black rot fungus is said to attack the roots during the winter and not to 
spread at all during the growing season. During the first winter only the 
outer part of the diseased root is blackened, but during the second winter 
infected roots turn black throughout and become more or less hollow and 
shrunken. Sterilization of the soil with a 40 per cent solution of formalde- 
hyde, 1 part to 50 or 1 part to 25, applied at the rate of 1 gal. per square foot, 
has successfully controlled the black rot fungus. Sterilization with steam, 
where such was possible, has also given good results. 

For the control of the damping-off of seedlings, soil sterilization by applica- 
tion of a solution of formaldehyde is recommended. 

A detailed account is given of studies conducted to determine whether golden 
seal could be used in rotation with ginseng w^here nematodes were present in 
the soil, a preliminary account of which has already been given (E. S. B., 31, 
p. 345). For the control of the nematodes, no chemical treatment has been found 
entirely satisfactory, and the only practical method seems to be that of steam 
sterilization, which, it is said, would cost about $10 per 1,000 square feet of soil. 

Experiments on the control of the root-knot nematode, J. A. MoGliistock 
(Michigan 8ta. Tech, But 20' (1915)^ pp. 3-^5). — ^The results of field and lab- 
oratory experiments for the control of nematodes are given, the investigation 
being carried on in connection with a study of ginseng diseases (see above). 

In the field plats were enclosed by galvanized sheet iron to a depth of 
30 in. and treated with carbon bisulphld, tobacco stems, sulphuric acid, formalde- 
hyde solutions, naphthalin, ammonia, Black Leaf 40, tobacco dust, kerosene^ 
and gasoline. The data obtained from the above experiments indicate that 
none of the treatments could be depended upon to eradicate tlie root-knot 
nematode from the soil. Carbon bisulphid, tobacco stems, and strong formalde- 
hyde solutions reduced the number of nematodes, and these treatments might 
be practicable in case of rapidly growing crops, but they would not be of any 
particular importance with a crop like ginseng, wliich occupies the soil from 
four to six years. 

The laboratory experiments were carried out on egg masses treated with 
a large number of different chemicals. Taken as a whole, it did not appear 
that the chemicals could be depended upon to control nematodes as they did 
not prevent the hatching of the eggs. 

Steam sterilization under pressure of 70 lbs, for 30 minutes or 80 lbs, for 15 
minutes, it Is thought, would destroy all the nematodes present in soil. 

Altemaria panax, the cause of a root rot of ginseng, J. KosuinsAijM and 
C. L. Einnsmeisteb (17. 8, Dept, Agr,^ Jour, Agr, ReBearch^ 5 Ho, 4* PP* 

181, 182, plB, 2 ), — ^While engaged in a study of the diseases of ginseng, the 
authors noted in a garden near Cleveland, Ohio, roots which showed a peculiar 
dry-rotted condition about the crown. An examination showed the presence 
of an Alternaria-like fungus, closely resembling that described by Whetzel as 
the cause of blight, to which the name A, pmaw was given (E. S. E., 27, p. 446). 

By means of culture and inoculation experiments the authors have produced 
the disease in which symptoms and lesions were characteristic when made from 
both A, pmm and the species thought to resemble it. As no cultural differ- 
ences can be recognized, they believe the two fungi are identical and that the 
organism causing the blight may also cause the root rot; 

For control, in addition to spraying, care in transplanting so as to injure the 
roots as little as possible, the removal of all tops and stems in the Ml, and^ 
where the crowns of the roots are shjesciently deep below the surface, hUE|iii|g 
over the soil after the tops have been removed are recpmmeMed. 
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Some potato tuber rots caused by species of Fusarium, 0. W. Oas3?enxee 
(?7. iS^. DepL Agr,^ Jour, Agr. Research, 5 {1915), No, 5, pp* 18S--'210, pis 8).*— • 
The object of this paper is to demonstrate the parasitic nature of certain species 
of Fusarium, the tuber rots considered being all of the stem-end and wound- 
parasitic type. 

A new stem-end and wound-invading dry rot that is said to be the cause of 
serious damage in Pennsylvania is attributed to F. eumartii n. sp. Another 
widely prevalent dry rot similar to the above is refen*ed to F, radicicola. This 
latter species and F, oxysporum are associated with the so-called jelly end rot, 
a serious trouble in the tule lands of California. Experimental inoculations 
show that F, oxysporum and F. hyperoxysporum, species of the section Elegans, 
which has been reported as containing purely vascular parasites, are capable of 
entirely destroying potato tubers. F, oxysporum is also said to be the cause 
of certain types of tuber rot. F, radicicola will cause no rot at temperatures of 
32® O., and constant storage temperatures below 50® P., it is said, will prevent 
the action of F, radicicola, F, eumartii, and F, oxysporum. It is claimed that 
the following species of Fusarium are added to those known to be the cause of 
tuber rot through wound infection : F, radicicola, F. eumartii, F, oxysporum, and 
F, hyperoxysporum, 

A bibliography of cited literature is given. 

Germination and infection with th^ fungus of the late blight of potato 
(Phytophthora infestans), I. E. Melhus (Wisconsm 8ta, Research Bui, 87 
{1915), pp, 64, figs, 8), — ^The author presents the results of a study of external 
influences on spore germination and a study of the infection of potato foliage 
with Phytophthora. 

The spores were found to germinate either directly by germ tubes or Indirectly 
by the production of zoospores, the type of germination being determined by 
temperature, moisture, and medium. The spores were killed in from ’6 to 24 
hours when exposed to dry atmospheric conditions such as exist in an ordinary 
room, and by frost which is suflicient to kill the host plant. Leaf juices result- 
ing from tlie softening of diseased tissui^s were found to have an inhibiting 
effect on germination, but light did not hinder germination so long as the tem- 
perature was not above the optimum. Indirect or zoospore germination was 
found to take place in dew or rain in the open under field conditions, while direct 
germination was not observed on foliage in the open. 

The toxicity of various salts to P. infestans, and also Plasmopara viticola, 
was tested by the glass slide method, and it was found that, when subjected to 
optimum temperature conditions for Indirect germination, 0.0159 per cent of 
copper was necessary to prevent germination. Slight changes in the amount of 
^jalcium oxid in Bordeaux mixture were not found to change its toxicity mate- 
rially, and Bordeaux mixture made by the so-called Woburn formula was not 
more toxic than one high in lime. The spores of Plasmopara were found slightly 
more resistant to the polysulphids than those of Phytophthora. 

In connection with studies on infection of potato foilage, it was found that 
plants chilled for periods of from 12 to 24 hours at 10 to 13® 0. showed a greater 
amount of infection than controls held at higher temperatures. This is be- 
lieved to be due to the effect on the fungus rather than on the host, as chilling 
had no tendency to increase susceptibility. Infection becomes visible in two 
to three days at temperatures between 23 and 27®, and It may take place on 
Miage only when direct germination occurs, and through either the upper or 
lower surface of the leaf. The difference in susceptibility of the upper and 
lower surfaces Is attributed to the difference In the relative number of stomata, 
- . ;A biblibgntphy is append 
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The control of potato diseases, H, T. Gussow {Ann, Rpt Quelec ^oo. Protec, 
Plants [eic,], 7 {1914-15) ^ pp» iS-iQ, flg, 1 ), — discussion is given of potato 
canker, which is said not to be known to exist at present in Canada, and of 
powdery scab, which has not been observed west of Quebec, for protection from 
which directions are given, applying to infected tubers or soil, to diseased or 
insect-infested plants, or stored tubers. 

Distribution of the virus of the mosaic disease in capsules, filaments, 
anthers, and pistils of affected tobacco plants, H. A. Allard ( JJ, S, Dept 
Jour, Agr, Research, 5 {1915), "No, 6, pp. B51-256, pt 1), — Continuing earlier 
work (E. S. E., 30, p. 450), the results are given of inoculation experiments in 
which various parts of the floral organs of plants infected wdth the mosaic 
disease were used in an attempt to determine whether the disease might be 
carried by seeds. 

Successful inoculations were made where filaments, anthers, and pistils fur- 
nished the inoculating material, and it is believed possible that embryonic de- 
velopment never proceeds in those ovules actually invaded and infected by the 
virus of the disease. In all experimental tests, germinahle seeds from plants 
infected with the disease always produced normal, healthy seedlings. 

Fungus and other diseases of the apple and pear, G. P. DAENEtL-SMiTH and 
E. MACKINNON {Dept Agr. N. B. Wales, Farmers* Bui, 99 {1915), pp, 45, figs, 
S6 ) , — ^A summary is given of local disorders of apple and pear. 

Canker, here including diseases characterized hy extended and persistent 
lesions of the bark, is produced by Sphwropsis malorum, Glososporimn frucHge- 
num {Glomerella cingulata), Yalsa sp., and Phyllosticta sp., while some canker 
producing organisms not yet recorded here are Nectria 4itissima, Kummularia , 
discrete, Phomopsis mail, and Bacillus amglovorus. Bitter rot (G. fruetiffemm, 
ascigerous stage G. cingulata) of apple is controlled with Bordeaux mixture. 
Black rot {8, malorum or Diplodia Sp.) is discussed in connection with varietal 
susceptibility of apples. Gytospora, the common pycnidial stage of Valsa, Is 
described. Apple blotch {Phyllosticta soUtaria), here very similar to P. pruni^ 
cole, is controlled hy Bordeaux mixture. Blight {B, amylovorus) has been kept 
out of Australia. Mildew {Podosphwra tridactyla or P. oxyacanthw) is con- 
trolled with a spray of lime sulphur" or of iron sulphid, applied when the buds 
are unfolding. Crown gall {Bacterium tumefackm) is controlled by rigid re- 
jection of suspected nursery stock. Apple scab {Venturia inmqualU, conidial 
stage Fusicladium dendriticum) is in a degree resisted by about one-third of the 
varieties named, while pear scab {V, pyrina) attacks severely several varieties. 
Bitter pit is dealt with at some length in connection with recent statements by 
McAlpine (B. S. E., 33, p. 682), Glassiness or water core is also described. 

Of noncryptogamic disorders, spray injury, frost band, and chlorosis are 
briefly discussed. 

Collar blight and related forms of fire blight, O. E. Oeton and J. F. Adams 
{Pmnsylvania Eta, But 1S6 (1915), pp, S-^S, figs, 14)*— A. description is given 
of a form of fire blight which principally attacks the trunks of apple trees 
near the surface of the ground. This trouble seems to be quite common and 
destructive in Pennsylvania, and is said to be quite distinct from the winter in- 
jury and some forms of root rot with which it is often confused. 

The cause of collar blight Is Badllus amylovorus, the well-known fire blight 
organism, .and different varieties of apple seem to vary in regard to sus- 
ceptibility to attack. 

Among the predisposing factors to collar blight are fertilization, mulching^ 
cultivation, root graf ting, and the age of tr^s. It seems to be more prevalent m 
trees: which have been highly fertilize with nitrogenous 
about the tr^s alp is cqnduciye to the appearance of coUa^?' biighi 
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lion, tlirongli tlie possible injury of tbe bark, is thought to favor the eutranee of 
the organism, The propagation of orchard trees by root grafting is said to 
favor this form of the trouble, as top-worked or budded trees do not appear 
to be so commonly attacked. 

^he authoi*s discuss methods of dissemination, the organism being apparently 
distributed largely by insects. 

For control, cutting out the blight and sterilizing the cut surfaces with cor- 
rosive sublimate, after which the cut area is coated with white-lead paint, are 
recommended. 

A brief description is given of blossom blight, fruit blight, twig blight, and 
canker blight, which are due to the same organism as that causing collar blight 
and W’hich occur on apple, pear, and quince trees. 

A bacterial disease of stone fruits, F. M. Boil’S {"New York Cornell 
Mem, 8 {1915) ^ pp, S't 5-486, flge, 18). — ^In this publication, which is also a thesis 
for the degree of doctor of philosophy in Cornell University, the author de- 
scribes a bacterial disease of stone fruits due to Bacterium pruni. 

Cultivated varieties of the apricot, nectarine, peach, and several varieties 
of plum are affected by this disease, various names being given to it, such as 
leaf spot and shot hole on the leaves, black spot and crack of the fruit, black 
spot and black tip of tbe young twigs, and bacterial canker when the disease 
occurs as open perennial wounds on branches. The trouble is reported from 
20 States, extending from Connecticut to Florida and westward as far as Kansas, 
Oklahoma, and Texas. 

The symptoms of the disease are described at length, after which the mor- 
phology and cultural relations of the organism are given. Attention is called 
to the varying resistance of different varieties to attack, the majority of Ameri- 
can varieties suffering but little, while nearly all Japanese varieties of plum 
are very subject to the disease. Other host plants show similar differences 
in susceptibility. 

Experiments for the prevention of the disease indicate that Bordeaux mixture 
will control it, but as the foliage of the peach and nectarine is specially sensitive 
to the action of copper salts, these must be greatly reduced. Self-boiled lime 
sulphur alone ’was found to be much less effective than Bordeaux mixture, but 
after 2 lbs. of arsenate of lead was added to 50 gal. of the lime sulphur it be- 
came much more effective. 

For the control of this disease the author recommends careful selection of 
stock, the cutting out of old neglected trees where young trees are being planted, 
thorough preparation of the soil, and complete fertilization, together with the 
spraying. 

A bibliography is given. 

Little leaf {California Sta. Bpt 1915, pp. 10, 11).— A disease designated as 
little leaf is said to attack different kinds of trees and is particularly serious 
on peaches in the San Joaquin Valley. 

An investigation has been made of the trouble, and the results thus far ob- 
tained indicate that it is accompanied by a lack of available nitrogen in the 
soil. This may be due to a lack of total nitrogen or to a lack of nitrifying 


power; 

Abnormal bacterial conditions have been found in soils in connection with 
this disease, as well as dieback and mottled leaf, and this has led Lipman to 
conclude that these physiological diseases are probably associated with weak 
nitrifying power of the soil (3B5., S. B., 33, p. 740). 

Fall spraying for peach leaf curl, B. BBuniCK and L. A. Toan (Wew York 
CornSl Bta*, Ciro. SI (1915) i^pp. 6^7$^ fig. jf).— An account is given of spraying 
h orchards, for the control of leaf curl, lime-sulphur solution being used 
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as a fall application. The investigations of the authors, as well as reports from 
growers, have in no case shown that lime-sulphur solution applied late in the 
fall was not effective for the control of leaf curl, and it is believed that this 
treatment would be a safe practice for New York orchardists. 

Preliminary note on a disease of Carica papaya, W. Nowell (Agrn News 
[Barha^osli H (1915), No. p. f74). — ^What appears to be a well marked 
disease on the stem, leaves, and fruit of papaya in Barbados, is ascribed to a 
Colletotrichum. A disease which may prove to be of similar causation is re- 
ported from Montserrat as particularly prevalent in the neighborhood of 
Plymouth. 

Some observations on red rust of tea plants, A. R. W. Keekhoven (Dept 
Landb., Nijv, efi Handel IDutcli Hast Indies}, Meded. Proof stat Thee, No, 
(1914), pp- 95-40 ) • — Giving the results of observations during several years, 
the author concludes that Ceplialeiiros virescens, though often found in asso- 
ciation with attack by Helopeltis, is itself the direct cause of the losses asso- 
ciated with red rust of the tea plant. This disease, which is now common In 
parts of Java, is said to attack more severely the younger and weaker plants, 
especially those of the finer types. The relation of Helopeltis to attack by the 
alga is discussed, as is also that of severe pruning. 

Use of Bordeaux mixture is said to prove inadequate as a means of control, 
and the same is true of other direct treatments. Emphasis is laid upon im- 
provement of cultural conditions as„the best means of protection. 

Ascochyta clematidina, the cause of stem rot and leaf spot of clematis, 
W. O, Gloteb (New YorJt State Sta, Tech. Bnl, 44 (1915) , pp, B- 14 , pis. 5) .--This 
is a reprint of an article previously noted (E. S. E., SB, p. 650) , 

The presence in human beings of bacteria capable of producing plant 
tumors, U. FaiEnEKAisrN and W. Magnus (Ber. Deut, Bot, GeselL,S3 (1915), No, 
k, pp, 96-107, pi, 1 ), — ^This is partly a report on the continuation of studies by 
Magnus (E. S. R., 84, p. 56). 

Results are given of studies regarding the capability of Bacterium tumefaclens 
to produce abnormal ^’owths in plant tissue. The omnivorous character of this 
organism and its ready physiological modification are w'ell shown by results of 
inoculations as described. It is thought that tissue production in plants after 
inoculation may bear some relation to wound tissue formation. 

[Nematodes attacking ornamental plants], F, Y. Theobald (Jour, South- 
east, Agr. Col. Wye, No. 33 (191B), pp, 386-391, pis. 3, figs. 3 ), — ^It is stated 
that the breeding place of the chrysanthemum nematode (ApheJenchus ritsemu- 
host) has been found to be the flower buds. Larvse hatched in the soil died, but 
those hatched in the bud lived when transferred to the soil and attacked the 
^oots developed by healthy cutting's. Soil, dead plants, and cuttings may be vehi- 
cles for their dissemination. 

Badly stunted and deformed larkspur proved to be full of nematodes as to the 
lower portion of the stem, and these nematodes attacked larkspur planted in soil 
In which they had been placed. It is thought that the organism, TylemMs 
devmiatrisB, was introduced with the manure. The same nematodes also were 
found In hyacinths, where their presence produced a peculiar stunted appear- 
.ance. The infection is thought to come by way of the bulbs, which, however, do 
not show externally the effects of the attack, which is said to have been ascribed 
previously to a distinct species, T, hyacinihi. 

EGOITOMIC ZOOIOGY—ENTOMOIiO&T. 

The use of carbon bisulpMd against phylloxera and other inseot ehemies 
of plants, y, YEBMoiaEL and CaoLAs (Guide dn Yigmrdn do ef 

<lo: MgrieuUeur pour PMpm du Sulfure M 
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leB Parasites des Plantes. Yillefmnche (Ehdne): Lihrairie du Frogris Agricole 
ei nticole, [1915}, 17. ed., pp. 18B, figs. 7^).— This treatise gives general direc- 
tions, eta, for the nse of carbon bisulphid in combating insect enemies of plants. 

Cotton-seed oil soap as a substitute for whale-oil soap, W. W. Yothees 
{Jour. Eemv. But, 8 (1915), No. 2, pp. 298, 299).-— The author’s experiments show 
that cotton-seed oil soap, which does not possess the disagreeable odor of fish oil 
soap, can be used as a substitute for it. \ 

Arsenate of lime or calcium arsenate, W. M. Scott (Jour. Boon. Bnt, 8 
(1915), No. 2, pp. 194-^199). — ^A somewhat more detailed account than that pre- 
viously noted (E* S. B., 33, pp. 339, 840). 

The prevention of rabbit injury to young apple trees, E. N. Ooey (Jour. 
Neon* Ent., 8 (1915)^ No. 2, pp. 270, -Lime-sulphur is said to have given 
satisfactory results and to be the most economical wash that can be used in .the 
protection of large orchards against cotton-tail rabbits. 

Seventh annual report of the Quebec Society for the Protection of Plants 
from Insects and Pungus Diseases, 1914-15 (Ann. Ept. Quebec Soc. Protec. 
Plants [etc.}, 7 (1914-15), pp. 14S, figs. 31).— Among the more important en- 
tomological papers presented in this, the usual annual report (E, S. B., 32, p, 
151), are the following; Some Successes and Failures in Controlling Insects in 
1914, by 0. E. Crosby <pp. 23-33) ; The Brown-tail Moth in New Brunswick, by 
E, H, Strickland (pp. 59-64) ; Forest Insect Conditions in Stanley Park, Van- 
couver, B. C,, by E. N. Chrystal (pp. 72-75) ; Some Insect Parasites of the Bud 
Moth (pp. 76, 77) and Two Bacterial Diseases of Injurious Insect Larvse (pp. 
81-^5), by E. M. DuPorte; Shade Tree Insects in Quebec, by J. M. Swaine (pp, 
91-115); and Principal Injurious Insects of the Season, 1914 (pp. 121-125), 
Insects Affecting Shade Trees, Greenhouse Plants, Domestic Animals, hnd the 
Household (pp. 126-134), and Useful Keys to Some Economic Families of In- 
sects (pp. 135-142), by W. Lochhead, 

Four parasites, namely, Pimpla (Itoplectes) conquisitor, (Microdus) Bassus 
earinoides, Opius (Biosteres) sp., and Pentarthron ininutim (Trichogramma 
pretiosa) have been reared by DuPorte from the bud moth, of which all but M. 
earimides are recorded from this host for the first time. DuPorte also briefly 
reports upon work with a disease of the tent caterpillar due to a spore-bearing 
bacillus, and with the disease of the white grub caused by Micrococcus nigro^* 
faciem. 

[Insect pests in Bihar and Orissa], E. I. Woobhousb (Ann. Ept. Agr. Btas. 
Bihar and Orissa, 191$-14* pp* i0-i4).— Brief accounts are given of the insects 
dealt with during the year under report, including the black cutworm, potato 
tuber worm, rice worm (Ngmphula depumtalis), etc. 

Tbe Hessian fly and the western wheat-stem sawfly in Manitoba, $as» 
katdhewan, and Alberta, N. Griddle (Canada Dept Agr., Ent Branch But 11 
(1915), pp. 2B, figs. 4).— The first part of this bulletin (pp. 7-15) deals with the 
life history and bionomics of and control measures for the Hessian fly as studied 
by the author in the Canadian Northwest, where it has been the source of con- 
siderable injury. It is thought to hate reached Manitoba during the middle 
eighties, although no definite records of its appearance in that Province are 
available prior to 1899, in which year the attack covered practically the whole 
area under wheat crop, causing a loss of from 10 to 30 per cent. 

The second part of this bulletin (pp. 16-23) deals with the western wheat- 
stem sawfiy (Cephus occidentalis) ; first recorded in Canada in 1895, an account 
of which pest by Webster and Beeves has been previously noted (E. S. B., 23, 

56 ), 



EOOISrOMIC ZOOLOGY — ENTOMOLOGY, 


251 


T’urth.er studies of the enexuies of clover, G. del Gueecio (Bed la, 10 {1915), 
No. 1-2, pp, 235-301, figs, 42), — ^Tliis paper includes information additional to 
that previously noted (E. S. K., 31, p. 848). 

Important insect pests collected on 4mported nursery stock in 1914, E. E, 
Sasscee (Jour. Boon. Ent., 8 (1915), No. 2, pp. 268-270).— A brief account is ' 
given of the more important insect pests detected on nursery stock at ports of 
entry. 

Orchai'd insect pests and methods of control, H. F. Wilson (Portland, Oreg.: 
Paoifto Horticultural Corresponde^ice School, 1015, pp. 126, pis. 4, figs. 47), — A 
popular treatise prepared for use in correspondence school work. 

On some insects injurious to forestry in the Baltic governments, V. N. 
ItoDziANKO (Ahs. in Rev. Appl. Ent, S (1915), 8fen A, No. 5, p. 217).— A report 
of work carried on at the entomological laboratory established in February, 
1914, as a branch of the Baltic station. 

The minor horrors of war, A. E. Shiplet (London: Smith, Elder d Co., 1915, 
2. ed., pp. XIX +178, figs. 64) » — ^This work deals with the various ectoparasites, 
flies, etc., which may transmit disease lo man, and with the Mediterranean 
flour moth in soldiers* biscuits. 

Observations on the life history of Bupalus piniarius, V. Pxatnikoff 
(Lesnoi Jour., 44 (1914)^ No. 5, pp. 801-810 1 ahs. in Internat. Hist Agr. IBomel 
Mo. Bui. Agr. Intel, and Plmt Diseases, 6 (1915), No. 2, pp. SU, In 

addition to pine the lepidopteran here considered attacks spruce, juniper, and 
more rarely spruce cones. 

Notes on the biology of Orgyia dubia, N, Sachaeov (Bei>. Busse Ent., I 4 
.(1914), No. 4, pp. 7, figs. 2; abs. in Bev. Appl. Ent, 3 (1915), Ser. A, No. 5, p., 
219). — ^This lepidopteran is common in the Government of Astraklian and in 
other parts of southeastern Eussia. Tl^e caterpillars breed on wild plants, 
largely, on 'wormwood and also on Alhagi eamelorum, and at times may cause 
considerable injury to fodder grasses. 

Preliminary note on the life history of the codling moth in Illinois, S. A, 
Fobbes (Urhana, III.: Off. State Ent, 1915, pp. 15, figs. 3) .-^-Extraordinary 
losses of apples in southern Illinois in 1914 from injury by the codling moth, 
notwithstanding skilled and persistent spraying, led to a general inquiry as to 
exact details of its life history in lUinos. Observations and experiments are 
ttnder way, but in the meantime this preliminary circular is issued as a help 
to an understanding of the problem. 

Cutworms and their control, A. Gibson (Canada Dept. Agr,, Ent Branch 
But 10 (1915), pp. SI, figs. 20), — ^This is a revised and enlarged edition of tiiat 
part of Bulletin 3 (E. S. E., 27, p, 659) dealing with cilfffvorms. 

Bearing of moths and Taehina flies from larvae and pupae of army worm in 
North Carolina in 1914, F. Shebman, Ie. (Jour. Boon. Ent, 8 (1915), No. 2, 
PP..B99-B02). — Bearings and observations here reported indicate that Wintliemia 
quadripustulata, an account of which by Metcalf has been previously noted 
{E, S. E., 20, p. 1051), is the chief insect parasite of the army w-orm in the central 
part of I^orth Carolina and that Phorocera claripennis was also an appreciable 
factor in 1914. Architas analis and Goniompia mifaseiata both killed many 
pupse in western North Carolina in 1914 : 

A new pest, the chrysanthemum midge (Ehopalomyia hypogaea), E. P. 
Felt (Jouk Boon. Ent, 8 (1915), No. 2, p. ^67),— -This midge is said to have 
caused serious injury in the houses of a commercial chrysanthemum grower in 
Michigan. . , , 

The economic relatione of the Sarcophagidse, X M; Aldbxch (Jour. Boom. 
Ent, B (1915), No. 2, p^p. 242-247 of the rearing of Baircophagi<% its, 
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parasites of insects are brought together, and additional data by R* R. Parker 
follows (pp. 246, 247). 

Kotes on the onion maggot in 1914, A. I. Boueke (Jour, Econ, Ent^ 8 (1915), 
Eo, 2, pp, 276-^279), — A report of work carried on in continuation of that pre- 
viously noted (E. S. R., 31, p. 350). 

How contact insecticides kill, G. D. Shafeb (Michiom 8ia, Tech, Bui, 21 
(1915), pp, 67, pi, 1, figs. 8), — ^In tliis second report, which forms part 3 of the 
studies previously noted (E, S. R., 26, p. 753), the author considers certain prop- 
erties of carbon bisulphid, gasoline, and a few other fluids, as well as tempera- 
ture and some dry powdered contact insecticides by means of which the insecti- 
cidal action of these agents is accomplished after their absorption into the insect 
tissues or after mere application. 

The general conclusions drawn are as follows : 

“ Reductases, catalases, and oxidases were found in water exti*acts and in the 
insoluble pulp of the tissues of Passalus cormtus and other insects. Moreover, ' 
almost certain evidence indicated that the same three kinds of enzym-like bodies 
exist in the intact tissues of living insects. Heat of certain intensities, and the 
several contact insecticides studied (gasoline, carbon disulpliid, hydrocyanic acid 
gas, sodium fiuorid, etc.), when used at a concentration sufficient to kill insects, 
deleteriously affected the activities of reductases, catalases, and oxidases — 
usually in unequal degree, thus disturbing the natural or normal balance of such 
activities. If the catalase, oxidase, and reductase activities are actually of as 
vital importance to the life processes of the tissue cells as certain evidence indi- 
cated, then the deleterious action of the contact insecticides studied in this con- 
nection must be an important factor — perhaps, in some cases, the determining 
factor — ^In causing the death of treated Insects. 

*^A study of the influence of the various contact insecticides upon the life 
processes in nervous tissue cells seems of next importance in this connection. 
Pat or fat-like membranes (e. g., lard and lanolin) absorbed gasoline vapor (and 
chloroform vapor) from air charged with that vapor, and the absorbed vapor 
rendered the membranes less permeable to oxygen. This finding may, in part, 
account for the fact that less oxygen was used by an insect deeply under the 
influence of gasoline, since a similar condition existed — ^in that, under .such cir- 
cumstances, the lipoids of the living, oxygen-absorbing cells, and of the body 
fluids surrounding them, were impregnated with gasoline. So also, the same find- 
ing may help to explain the fact that, in the presence of air containing gasoline 
vapor, less hydroqulnon ivas oxidized in an ‘ insect tissue extract plus hydro- 
quinon solution ’ (in ’which the reductase had mostly passed) than was the case ^ 
when the same extract vms in pure air. 

« Waxen membranes w^hich had been thoroughly wet with lime-sulphur solu- 
tion were found to be less permeable to oxygen than before they were treated 
with the solutioru Thns lime-sulphur, in addition to its effect as described in a 
former paper, would render the waxen covering of a scale insect less permeable 
to oxygen, 

Fupm of the luna moth and adnlts of P. eomutm in a dormant condition 
from cold absorbed much less gasoline vapor or vapor of ether in air than did 
the same insects when they were most active, at a warm room temperature, in 
air charged with practically the same percentage of vapor. This lowered 
absorption capacity which was found to accompany the dormant condition may 
furnish the chief explanation of the fact that insects dormant from cold are 
harder to kill by ordinary fumigants and by those contact sprays which depend 
jmrtly upon volatile insecticide ingredients for their effectiveness. 

“ It was found that certain nonvolatile, powdered solids were able to act as : 
effective contact insecticides when used on certain insects. Such dry, powdered 
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insecticides stuck fast in exudations on portions of the insect body, where they 
became partly dissolved, after which they appeared to be slowly absorbed 
through the body integument. 

“ Both powdered borax and sodium fiuorid may kill cockroaches in the man- 
ner of purely contact agents, but normally they become stomach poisons as 
well — since the roaches regularly lick and swallow some of the powder in clean- 
ing it from their bodies. 

“In the case of powdered solid contact insecticides, the advantage seemed 
to lie in having the powder so fine and dry that it could sift readily into all 
crevices and could adhere well. Similarly, other things being equal, a weak 
surface tension gave a liquid contact insecticide an advantage, enabling it to 
thoroughly wet the bodies of insects and to flow into all irregulaidties of the 
area treated. 

“Among several substances which were found to increase the * spread * of lime- 
sulphur solution, saponin or extracts taken directly from the stems and leaves 
of Bapomria oMcinalis (bouncing bet) seemed to be best It is suggested that 
perhaps the use of extracts from ‘ bouncing-bet hay * with lime-sulphur solution 
might prove profitable in orchard spray practice. 

“Experiments with ammonia (derived from dry liquefied ammonia) as a 
fumigant for mill insects were rather disappointing, but the liquefied ammonia 
was easy to apply and might prove to be a desirable fumigant for insects in some 
instances. 

“When carbon tetrachlorid was compared wdth carbon dlsulpMd as to its 
action on grain insects in tight flasks, six times as much of the former was 
i*equired for effective fumigation. The carbon tetrachlorid was vaporized with 
heat and satisfactorily used at the rate of 3.55 lbs. for 100 cu. ft. of air space, 
to Insure furs against moths — ^fumigation being repeated every five weeks during 
the summer months. The charge as used killed adults of Tinea hiselUella, 

“ Evidence indicates that heat might be applied to advantage as an insecticide 
in many situations where it has never been the practice to use it.” 

Winter oover washes, A. H. Lees {Ann, Appt Biol.^ 1 (IdlB), Isfo. pp. 

— The experiments here reported were conducted with a view to obtain- 
ing more definite information on psylla control, experience having shown that 
a lime wash applied as late as possible before the buds burst in the spring will 
cause a very decided decrease in their attack. 

The results indicate that “ a thick covering largely prevented the appearance 
of larvie in the buds. The lime coatings largely prevented rupture of the egg- 
shell, and where rupture had taken place many had not succeeded in getting out 
of the shell. Of those that had, many did not succeed in getting to the surface. 
Of those that had succeeded in getting to the surface, a good proportion were 
killed by the powdery lime adhering to their bodies. The whiting coat almost 
entirely prevented hatching, but did not have such a desiccating action, Under 
laboratory conditions a thin wash as lime and water 1 : 10 produced as good a 
result as a thick wash, but under outside conditions a thick coat is necessary in 
order to allow for the eroding power of weather conditions.” Thus it appears 
that the beneficial action of lime wash on psylla eggs is due to the mechanical, 
sealing action rather than to any chemical effect. 

Correction of the misuse of the generic name Musca, with description of 
two new genera, 0, H. T. Townsend (Jowr. Wash- Am^, BH., B Na 1$, 

pp- 43^-43^). — ^The genera Promusca of which Musca domestim is the genotype 
and Tiviparomusca of which M- lessi is the genotype are erected. It is pointed 
out that M- was designated by LatrelUe in 1810 as the type of ^ 

genus'Musca.' 

' ' 22434“— No,3— 1^~5 
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EurtRer reports on flies as carriers of infection (Upts, Local Govt Bd, 
tfet. Brit], Pub. Health and Med. Suhjs., n. sen, No. m (1914), pp. S2; abs. in 
Rev. Appl. EnU S (1915), Eer. B., No. 6, pp. Three articles are pre- 

sented in the seventh of these reports (B. S. B., 30, p. 756). 

Do house flies hibernate f by S. M. Oopeman and E. B. Austen. — ^Fifty-eight 
consignments of flies were received from all parts of England in response to a 
request for specimens of flies, sent out in order to obtain definite information 
regarding hibernation. These were represented by 94 specimens, as follows: 
Pollenia rudis, 27; Muscina stabulans, 14; Musca domesUca, 12; Pyreltia 
eriophthalma, 12; Musca corvina, 9; Limiophm'a sepfemnofata, 6; Oalliphora 
erythrocepliala, 3 ; Fannia canicularis, 3 ; Phaonia signata, 2 ; Dasyphora 
pratoruni, 1 ; Phorbia muscaria, 1 ; Muscina pabulorum, 1 ; Chloropisca notata, 
1 ; Blepharoptera serrata, 1 ; and Tephrochlamis canescens, 1. 

Notes presented as to conditions under which they were found are said to 
afford no support to the belief that in England house flies hibernate in the 
adult stage. The few specimens of the house fly were all taken in an active 
condition. Some of the other flies, however, such as the extremely common 
P. rudvs, were often found partially dormant 
The destruction- of flies by means of bacterial cultures, by J. M, Bernstein. — 
Experiments were conducted by the author along the line followed by Hesse, 
who was led in 1912 to the conclusion that Mucor raeemosus is polymorphic 
and that Empusa muscw is merely a parasitic form of it 
“ There can be no doubt that the original statement made by Hesse concern- 
ing the possibility of experimentally bringing about the deaths of flies by B. 
muscm has been verified, but there is much to be done on the subject yet, in 
order that points still obscure may be satisfactorily cleared up. In the first 
place the development of the spores of Empusa in moist chambers has not 
l>een satisfactorily followed out, nor has the development of M. raeemosus 
from the Empusa spore been proved,” 

An investigation of Mr. Hesse's worh on the supposed relationship of Empusa 
mmem and Mucor raemnosus, by J. Ramsbottom.— The author gives an account 
of the cultivation of spores of E. musem. It is stated that so far as preliminary 
observations go a single Empusa spore on germination has never given rise to 
the mycelium and eventually the fruit of M. raeemosus, and where such have 
occurred in a culture the mycelium could usually be traced to a cluster of 
spores which might easily have had the smaller spores of Mucor in their midst. 

The olfactory sense of Coleoptera, N. B. McInooo (Biol. Bui., Mar. Biol. Lab. 
Woods Hole, ^8 (1915), No. 5, pp. 407-4^9, pis. 2, figs. S), 

One new genus and two new species of Cerambycidss, W. Fishkb (Proa 
Mnt Boc. Wash., 17 (1915), No. 2, pp. 77-79).-— The genus Faratimia and the 
sp^es P. con kola and Hylotmpes juniperi, the former reared from okf cones 
of Pimts attemata in California and the latter from dying Juniper (Juniperus 
pdchyphloea) in Arizona, are described, 

A unique type of insect injury, W. B. McOoNWEnn (Jour. Emn. 8 
{191$), No. 2, pp. ^81-287),— An a.ccount is ^veh of the bean leaf beetle (Oew- 
iofna trifurcata), the larva Of which hah been found to feed upon and 
the nodules on the roots of the cowpea In the lower Mississippi Yalley. 

Apple flea weevil in Illinois <Orchestes canus), F, A. CnENH ( Jour. 
Mcmk 8 ilM5), No; 2, pp. .—Substantially noted from another 

sourcO (M B. B., 31, p. 456)* 

The Malayan locust (Fachytylus sp.), H. C. Pbatt (Dept. Agr. Fed. Malay 
Bmgs Mut 24 (1915), pp. IS, figs. 4).— A description is given of thellfe 

history of Pachytylm sp., wifh an account of its distrihxition and practical 
methods for controlling its increase* Nqtes bn the distribution and detraction 
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Of locusts in the Federated Malay States in 1913 and 1914 and field methods by 
F. de la Mare Norris are also included (pp. 28-42). 

Bhabdoblatta bnmneonigra, a new cockroach, from China, A. N. Oaudeix 
iProe. Pnt, Soo. Wash,, 17 (1915)^ No. 0, pp. 94, 95, fig. 1). 

A new Hoplandrothrips (Thysanoptera) from British Guiana, J. D. Hood 
{€mad, Ent., 4^ (1915) ^ No. 8, pp. 241-‘^4ii fiff^ — Moplandrothrips ufflnis, 
n. sp,, the only representative of the genus from South America, was collected 
from between leaf sheaths of sugar cane, at Rose Hall, Berbice, British Guiana. 

Life history of Thelia bimaculata (Membracidee), W. D. Fxtnkhouseb (Ann. 
Bnt. Boc. A'^mr., 8 (1915), No. 2, pp. 140-152, figs. 10). — ^This article relates to 
one of the most common and wddelj^ distributed species of Membracidre in the 
eastern United States. It is said to be abundant on locust (Bobinia pseudaca- 
eiti) in the vicinity of Ithaca, N. Y., where the studies were conducted. 

Some new species of Jassoidea, S. E. Ceumb (Ami. Ent. Boc. Amer., 8 (1915), 
No. 2, pp. 189-198, pi 1). — Six species of Deltocephalus, three of Ghlorotettix, 
and one each of Athysanus, Phlepsius, and Eutettix are described as new. 

Observations on the oviposition of certain capsids, H. H. Knight (Jour. 
Econ. Ent., 8 (1915), No. 2, pp. 29B-298, pis. 2, fig. 1). — Observations made 
during 1914 of the oviposition of the apple red bug (IleterocordpUis malims), 
false apple red bug (Lygidm mendm), false tarnished plant bug (Lygm itir 
tHtus), and Paraealocorls colon are reported upon. 

The Use of water under pressure for the control of mealy bug, W. W. 

, Yothebs (Jour. Econ. Ent., 8 (1915), No. 2, pp. 804, 805). — ^Reference Is made 
to a 200-acre citrus grove in Florida where the mealy bug is controlled through 
the application of water under a pressure of 60 lbs. Three sprays are said to 
be sufficient to control quite a severe infestation. 

The citricola scale (Coccus citrlcola), H. J. Quayle (Jour. Boon. Ent., B 
(1915), No. 2, pp. 291, 292). — ^A description of this scale by Campbell has been 
noted (E. S. R., 32, p. 57). 

An outbreak of the alfalfa looper (Autographa gamma californica), 1. R. 
Fabkeb (Jour. Econ. Ent, 8 (1915), No. 2, pp. 286-291). — ^The alfalfa looper, 
previously unknown in Montana as a pest of any importance, attracted attention 
' during 1914 in all parts of the State, but was particularly injurious in the cen- . 
tral and south central counties. 

Carnivorous habits of Xylina bethunei, G. E. Sanuebs (Oanad. Ent, 4? 
(1915), No. 6, pp. 188, 184).— The fifth and sixth stage larvse of X. bethunei, 
the most common fruit worm or apple worm in Nova Scotia, have been found 
to eat into the cocoons of the forest tent-caterpillar and devour the pupse. 
Forty-five of 160 cocoons collected at Bridgetown, Nova Scotia, July 8 to 10, 
from apple trees were found to have been destroyed by these larvae. 


POODS— TOMAH OTTRITIOH. 

The alimentation of man, P. Feanz (Bei>. Inst Agr. CattMn Ban Isidro, 
es (1914), Nos. 9, pp. 129-182; 11, pp. 168-172; 14, pp. 228-281; 15, pp. 246^48; 
16, 257^259; 17, 278-275; 19, 809-818). — A summary and digest of data which 
consider the fundamental principles of nutrition and give information regarding 
the chemical composition and cost of the more important foods making up the 
diet in Spain. 

Beport of the fruit and vegetable utilization experiment station of the 
royal horticultuial institute at Bahlem for 1913 (Eandw. Jahrb., 46 (1914), 
Ergdmmgsb., pp. 78hS0, figs. 2). — ^The experiment station reports as a p«^ Of 
its,wot‘k (for thie year ±913)' the following studies of fruity and yege^bl^i 
mtoaation of eolaifih in tomatoes ; the dmmical coipposiUop of rhub|i%, th# 



256 


EXPERIMENT STATION RECORP. 


of the Japanese quince, dried bananas, pulp from cider presses, and raspberry 
juice; an investigation of a vegetable food product prepared by combining 
cereals, legumes, and fresh vegetables ; a study of the material lost in the blanch- 
ing of mushrooms ; and tests of the comparative value of pears preserved in 
different ways. 

The chemistry of ffesh foods. — II-IV, The composition and nutritive value 
of the retail cuts of mutton and lamb, A, M. Weight (Trans, and Free. New 
Zeal. Imt., 47 (1914) ^ PP- S69-672). — ^The investigations here reported are a con- 
tinuation of previous work (E. S. R., 28, pp. 865, 366). Ten each of average 
quality sheep and lambs were weighed alive, immediately slaughtered, and 
weights and percentages of the carcasses and of each of the by-products deter- 
mined. A carcass of mutton and a carcass of iamb wei*e cut into the joints 
usually offered for sale in the retail trade and the weights and percentages of 
fat, lean meat, and bone in each of the cuts recorded. Data are given regarding- 
the relative costs of the different retail cuts and the composition of the boneless 
meat. 

The density of wheat as an index of its milling value, Lindet, Fleitbent, 
and Aehn (Compt Bend. Acad. Agr. France, 1 (1915), No. 21, pp. 6S2-6S8 ). — 
Analytical data are given from which the authors conclude that the weight of a 
unit volume of grain is of practically no use as a standard for the evaluation^of 
wheat, A number of factors which affect this value are considered somewhat 
at length. 

The nutritive value of hay, straw,* and other plant parts, H. Feiedenthaii 
(Die NdhrwerterscMiessnng in Heu wnd Stroh und Fflamenteilen aller Art. 
Zeipsie: Beichenbach^sclie Verlagsbue’hhandlung, 1915, pp. 4"^^ isum^ 

many and digest of data which considers especially the method of preparing 
such materials for food purposes. Analyses of several kinds of straw are given, 
and the composition of these substances compared with that of some common 
food materials. ' 

Army biscuit recipes, Miss L. M. Babcock (Jour. Bop. Army Med. Corps, 2S 
(1914), h PP- — ^Recipes are given for the preparation of several 

dishes of which army biscuits form a basis. 

Banana meal from Jamaica (Bui. Imp. Inst. [jSo. Kenshigtonl, IS (1915), 
No. 2, pp. 200, 201). — Comparative analyses are reported of banana flour, wheat 
flour, and maize meal. The banana flour contained less protein and fat but 
more ash than either wheat or maize flour. 

Viability of Bacillus typhosus in ice creain, O. W. H. MiTCHEnn (Jour. 
Amer. Med. Assoc., 65 (1915), No. 21, pp. 1795-^1797). — In discussing the rea- 
sons for undertaking this investigation, the author refers to several epidemics 
of typhoid fever in which the evidence pointed strongly toward ice cream as 
the cause, although conclusive proof was not secured. In the experiments re- 
ported six mixtures of ice cream were prepared according to common house- 
hold recipes, and typhoid bacilli added in quantities varying from 40,000 to 
320,000 bacilli for each cubic centimeter of the mixture. After freezing, samples 
of 100 cc. of the inoculated ice creams were packed in ice and salt and stored 
at temperatures varying from ~3 to —4'’ C. The lengths of time after which 
BacUlm typhosus was isolated from the various samples varied from 12 to 39 
days. 

[Food inspection, pure food, and other topics], E. F. Dadd and Alka K. 
Johnson (North Dakota Bta. Bpec. Bui., 3 (1915), No. 21, pp. The 

results of the inspection of a number of samples of food and beverages are 
given, together with information regarding some patent medicines. Among the 
pure food topics considered are warnings against the use of second-hand kegs 
for soft drinks and the use of saccharin in foods. 
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A penny Innch^ Saeah W. Matoy and Lena L. Tachatj {LouUville, Ky,: 
29X5 f pp. 54, pis. g), — ^Thls book gives information regarding the lunch served 
at the normal school in Louisville, Ky., especially as to the equipment and the 
foods served. Recipes are also included. 

Your hotisehold budget in graphic form, Emma A. Winslow ([N’eto York: 
Author], 1924, PP* 6, fig. 1). — ^This consists of blank charts in which the income 
and expenses for food, clothing, etc., may be shown gi*aphically. 

Mary at the farm and book of recipes compiled during her visit among the 
*** Pennsylvania G-ermans,^^ Edith M. Thomas {Worristown, Pa.: John Sarteur 
Stine, 1915, pp. 440, pis. 20, figs. SO), — ^This book is in reality a study of house- 
keeping conditions among the inhabitants of German descent in southeastern 
Pennsylvania. It contains information rarely seen in print regarding many old 
handicrafts, as well as many recipes tested by long use among practical house- 
keepers of the region. It also gives much advice regarding the general prin- 
ciples of housekeeping. 

Aluminum alloys and their use for canteens and cooking utensils, J. Boes - 
and H. Weyland {Ztschr. Untersuch. Nahr. u. Qenussmtl., SO {1915), No. S, pp. 
300S05). — Chemical analyses are reported of five aluminum alloys which con- 
tained appreciable quantities of copper, iron, nickel, magnesia, and silicon. 
Experiments were carried out to determine the durability of these alloys under 
such conditions as are common in the everyday use of cooking utensils. The 
results of the tests indicated that owing to the increased tendency of the 
aluminum in an alloy to go into solution in the presence of electrolytes, weak 
bases, or organic acids these alloys are entirely unsuitable for cooking purposes. 

Bole of the pancreas in the digestion and absorption of fat. — Digestion, 

B. P. Tereoine (Jour. Pyhsiol. et Path, Q4n., 15 {19 IS), No. 6 , pp. 1125--11SS ). — 
Studies are reported of the relationship between the chemical composition, 
physical properties, and digestibility of fscts. Experiments in vitro showed that 
in general the digestibility was more complete in the case of those fats containing 
a large percentage of triolein, while the physical properties of the fats appeared 
to the author to be of secondary importance. Of the vegetable fats studied, 
walnut oil, and of the animal fats, human fat, were the most labile toward pan- 
creatic lipase. 

B61e of the pancreas in the digestion and absorption of fat* — IX, Absorp- 
tion, E. E. Terboine and j. Weill {Jour, Physiol, et Path. G€n., 15 {IBIS), No. 

6, pp. 1148-1158). — Feeding experiments with laboratory animals are reported, 
the rate of fat absorption in the case of goose fat, coconut oil, pork fat, mutton 
fat, and cacao butter being determined by analysis of the blood at a given time 
after the ingestion of fat. 

Goose fat and coconut oil were the most rapidly absorbed. In general the rate 
of absorption corresponded to the rate of digestion in vitro. Saponification 
seemed necessary to absorption, for the fatty acids readily soluble in bile ap- 
peared more quickly in the blood stream. 

The ferments of the pancreas. — V, The carbohydrate ferments of pan- 
creatic juice, X Mellanby and T. J, Woolley {Jour, Physiol, 49 {1915), No. 4 
pp. 240-264)*— 15i:om a consideration of the results of experiments in vitro to 
determine the nature and properti^ of pancreatic Juice, the authors advance the 
following hypothesis : 

** Pancreatic juice contains one carbohydrate ferment only (amylopsin). In a 
neutral medium, or in the presence of neutral salts, this ferment breaks down . 
starch to dextrin and maltose only* When acid is added to pancreatic juice, 
ferment associates itself with some of the acid, and the activity of the lerw^t . 
is determined by the hydrpgen-ion concentration of this ferment ^ , 
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In addition, they conclude that “the activity of pancreatic Juice to which 
hydrochloric acid has been added suggests that this secretion is capable of hydro- 
lyzing the starch of a dietary to dextrose. Pancreatic juice alone or in the 
presence of neutral salts, acids, or alkalis, has no action on lactose or cane 
siigar.” 

Earlier work has been noted (E. S. B., 32, p. 859). 

Iiipo-cholesterin variations during inanition and feeding experiments, 
E. F. Teeeoine (Jotir* Physiol, et Path, 16 (1914) , PP- 

Examinations of the blood of laboratory animals during periods of starvation 
and food ingestion indicated that its composition varied considerably as regards 
water, fatty acids, and cholesterin. The cholesterin content diminished regu- 
larly during the early periods of inanition. When a fat-rich diet was eaten, an 
increased amount of both fatty acid and cholesterin appeared in the blood, 
regardless of the cholesterin content of the food. The ratio of cholesterin to 
fatty acid remained remarkably constant. 

The value of extractives in nutrition, H. Aron (Monatsschr, KinderheilJc,, 
OHg,f IS (1915), No. 8, pp, S08-S8O ), — ^Feeding experiments with laboratory 
animals (rats) are described, and the course of growth illustrated by charts. 

With the addition of an extract of wheat bran to a basal ration of starch, fat, 
casein, and salts, the animals thrived and increased in weight. Extract of malt 
gave similar results, but its action was slower. When the basal ration al8ne 
was consumed, the animals lost weight and finally died. 

ISTutrient enemas, V. Scheel and E. Begtrup (Ugcskr, Mger, 77 (1915), No, 
141 pp. 54$-551; ahs, in Jour, Amer, Med, Assoc., 64 (1915), No, 21, p, 1804 )- — 
The clinical experience of the authors showed the good absorption and utilization 
of suitable nutrient enemas. Milk and eggs were not properly absorbed, but 
amino acids prepared by the digestion of meat or milk by trypsin-erepsin were 
used to supply from 400 to 600 calories daily with good results. 

Albumin milk in infant feeding, V. Poulsen (Ugeskr, Mger, 77 (1915), No. 
22, pp, 875-^92 ). — Olinical observations upon 80 infants under one year of age 
and 29 children from one to five years old are reported. No advantages were 
noted from feeding albumin milk in cases of acute gastro-enteritis, but in chronic 
dyspepsia good results were obtained in nearly every case. 

Homogenized olive oil and fat-free milk mixtures in case of difficult feed- 
ing, M. Ladd (Arch, Fed., S2 (1915), No. 6, pp. 409-4^5 ). — ^The author reports a 
number of clinical observations and describes a method of administering homo- 
genized olive oil as a substitute for cream in case of fat intolerance in infants. 

Some studies on sugar in infant feeding, L. Porter and C. H, Dunn (Athdn 
Jour, Diseases Children, 10 (1915), No, 2, pp, 77-33). — Clinical observs^tlons 
upon 18 Infants supplemented by analytical data are reported, from which the 
authors conclude that the dangers of sugar injuries and sugar intoxication have 
been exaggerated, and that in cases of mild fat intolerance it may be desirable 
oftentimes to meet the energy requirements by using large quantities of soluble 
carbohydrate. 

Some observations further incriminating sugar cane products as the main 
cause of pellagra in the south, B. Beossee (South, Med, Jmr,, 8 (1915}, No, t, 
pp, 3^3) .--Observations are reported of 183 pellagrins, all but 3 of whom had 
eaten large amounts of cane sugar and sirups. The author states that the ex- 
clusion of sugar and^ other cane products from the diet resulted in a cure for 
121 cases, while $ improved markedly and only 4 died, 

Experimental pellagra in the human subject brought about by a restricted 
diet, X Goldbeboes and G. A. Wheeler (Pub, Mealth Bpts. [U. 8.3, SO, (1915), 
No, 46, pp, SSS6^SS9),^A brief outline is given of experiments planned to study 
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the possibility of pro<luciiig pellagra in the healthy human individual by a 
restricted, mainly carbohydrate (cereal), diet. 

The subjects were 12 white convicts who had accepted the offer of a pardon 
as an inducement to submit to the experiment. They were given a diet contain- 
ing biscuits, corn bread, grits, rice, fried mush, brown gravy, sweet potatoes, 
and cane sirup, the average energy value of a day^s ration being 2,952 calories. 
The entire population of the camp served as controls, but more especially 20 
individuals who were under continuous surveillance similar to that of the sub- 
jects of the experiment. The general sanitary environment of the controls^ and 
subjects of the experiments was the same but personal cleanliness, cleanliness 
of quarters, and freedom of insects were decidedly better in the case of the sub- 
jects of the experiments. 

Of the 11 volunteers who completed the experiment 6 developed symptoms 
which were diagnosed as pellagra. The first symptoms appeared in not later 
than five months after the beginning of the restricted diet. The conclusion is 
drawn that the pellagra in the 6 volunteers was the result of the restricted diet 
on which they subsisted. 

The prevalence of pellagra. — ^Its possible relation to the rise in the cost 
of food, E. SYBENsmcKER (P«b. Health Epts, iU. iS.3, SO (1915), Jo. 4Sy pp. 
S132-4148 ), — ^In this report data are presented regarding the income and diet 
of workingmen’s families, which were collected in investigations of family 
budgets. From a discussion of this data the following conclusions, in part, 
are drawn; 

“ The lower the economic status of the white American family, the greater 
is the pressure for sacrifices in diet, particularly in animal protein foods, since 
animal protein foods are the most expensive. 

** The economic status of wage-earners’ families in the Southern States, par- 
ticularly of cotton-mill families, is lower than that of wage-earners’ families 
in other sections of the country. 

** Certain factors have tended to restrict the supply of protein foods in 
southern industrial localities that do not restrict, at least to the same extent, 
the supply of carbohydrates and hydrocarbons. Budgetary studies of a large 
number of native white wage-earners’ families, generally comparable as to 
annual family income and size, indicate that the proportion of proteins in the 
diet of southern families is considerably less and of carbohydrates and of 
hydrocarbons considerably greater than in the diet of northern families. . , , 

“ The increase in retail food prices has been at least 40 per cent higher in 
proteins than in carbohydrates or in hydrocarbons. 

“The available data thus point to a lessened financial ability of southern 
wage-earners’ families to provide a properly balanced diet, as well as a de- 
crease in the availability (measured by retail prices) of an animal protein food 
supply for the wageworking population, particularly since about 1907 or 1908.” 

The prevention of pellagra . — A test of diet among institutional inmates, 
J, Goi:aBERGEE, O. H. Waring, and D, G, Wuxets (P«b. Health RpU. lU. /Sf.J, 
SO (X915), Jo. 4St pp* 5il7-diS2).— The diet at two orphanages where pellagra 
had been endemic for several years was modified in accordance with the direc- 
tions of the authors, as published in a previous paper (E. S. B., 32, p. 

The modifications consisted chiefly in a marked increase in the amounts of 
fresh animal and leguminous protein foods and a reduction In the amount of 
carbohydrate food. The hygienic and sanitary conditions remained unchanged. 

Ho evident of a recurrence of the disease was observed in the 67 pellagrins 
In one institution, and no new eases developed among the ^ nohp^l^fn 
residents, all of whom had been under observation for a year, the 
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in diet In the otlier institution tliere was a recurrence in the case of only one 
of the 105 pellagrins and no new case in the 69 nonpellagrin residents. 

Since a similar modification of the diet in certain wards of the Georgia State 
Sanitarium no evidence of recurrence In any of the pellagrins has been ob- 
served, although 47 per cent of the control pellagrins in wards where the diet 
had not been modified showed a recurrence. 

** The conclusion is drawn that pellagra may be prevented by an appropriate 
diet without any alteration in the environment, hygienic or sanitary.” 

Jss a practical application of this experimental data, the author recommends 
the following modifications in the diet of a population whei*e pellagra is espe- 
cially prevalent: An increase in the amount of fresh animal and leguminous 
foods, especially during the late winter and spring, and a reduction in the diet 
of carbohydrate foods. 

A bibliography is appended. 

Changes in the hydrogen ion concentration of the blood produced by pul- 
monary ventilation, T. H. Milroy (Quart, Jour, Expt Physiol, 8 (1914), No» 
pp, 14I--I6B). — Pulmonary ventilation experiments were conducted with air, 
air and oxygen, and gas mixtures rich in carbon dioxid for the purpose of de- 
termining the effect of these factors on the hydrogen ion concentration of the 
blood. Analyses were made of the blood of cats and dogs as the experimental 
animals. Among other conclusions, the author suggests that, due to the short 
duration of the variations of hydrogen ion concentration in the blood, this factor 
is closely related to the activity of the respiratory center. 

A comparison of methods for determining the respiratory exchange of 
man, T. M. Oarfentee (Gamegio Inst, Washington Puh. B16 (191S), pp, 265, 
figs, 7B, pi 1 ), — Tills publication reports in great detail an extensive study of 
the comparative value of several different methods of measuring the respira- 
tory exchange in man. The forms of apparatus used in the Investigation were 
the bed respiration calorimeter, the two types of the Benedict universal respi- 
ration apparatus, the Zuntz-Geppert apparatus, the Tissot method, the Douglas 
method, the Mueller valves, two forms of the Haldane gas-analysis apparatus, 
and a small hand spirometer. A detailed description of each of these types 
and the method of using them comprises the first part of the publication. 

The results of the tests are reported in detail. Normal, healthy young men 
were used as subjects ; during the experiments they usually ’were placed in a 
reclining positiom The comparisons of two forms of apparatus were made 
under the same conditions and on the same day. Determinations were made of 
the elimination of carbon dioxid, the consumption of oxygen, the pulse rate, 
and the respiration rate. The muscular activity of the subject was also re- 
corded. In some experiments a determination was made of the volume of 
r^iration and the total ventilation of the lungs. 

The third part of the publication is devoted to an extended critical discussion 
of the different types of re^iration apparatus and their technique, ^special 
consideration is given to the sources of error and to the relative advantages 
and disadvantages of each method. In concluding the report, several pages are 
devoted to a discussion of a number of factors influencing the accuracy of the 
results obtained in these and other experiments on the respiratory exchange of 
man. 

For the details of the discussion and of the experimental data the original 
publication should be consulted. 

Energy transf ormations during horizontal walMng, F. G. Benedict and H. 
MuRSCHAtJSEB (Gamegie Inst, Washi'ngton Pub, iSI (1915), pp, IQO, figs, 6, 
pi 1 ), — ^The object of this investigation was to study the increase in metabolism 
due to walking on a level at increasing rates of speed. An extensive review is 
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given of earlier studies of the gaseous metabolism during walking, and the results 
of 20 di^erent investigations are summarized and compared on the basis of the 
movement of 1 kg. of weight tlmough 1 meter of horizontal distance./ 

In the experiments here reported the subjects were athletes more or less 
trained to severe muscular activity. The walking was done in a specially de- 
signed treadmill. The universal respiration apparatus was employed in measur- 
ing the respiratory exchange. Values were determined for the carbon dioxid 
production and the oxygen consumption. Automatic records of the respiration 
rate and in some instances the pulse rate w^ere also obtained. The distance 
walked in the case of each subject, the number of steps taken, and the height 
to which the body was raised during walking were also determined and recorded 
automatically. 

To establish a base line with which to compare the metabolism during walk- 
ing, preliminary experiments were carried out. In -some of these the subjects 
stood wnth the body relaxed, in others they leaned against a support at the back, 
in others they leaned upon a staff, and in others they stood with muscles tense as 
in the position of “ attention.” In the walking experiments, the subjects walked 
at a slow speed, a medium speed, a very fast speed, and in some experiments were 
actually running. 

The results of the experiments are reported in detail. In an extended discussion 
of the data reported, the authors consider the basal metabolism of the subjects 
as influenced by food and body position ; the metabolism of the subjects during 
walking ; the ii^fluence of the character of tlie diet on metabolism ; the heat out- 
put per unit of work; the influence of fatigue on the heat output per 
unit of work ; a comparison . of the heat output per unit of work during 
running and walking ; and an analysis of mechanics of locomotion. For the de- 
tails of this discussion the original report should be consulted. 

The gaseous metabolism of gymnasts, Pblteet and B. du Bois-Beymoko 
(Arch. Anat it. PJiysiol.f Physiol. Aht., No. 3-^4 {1914) f PP- fig. i),—A 

number of experiments are repoi’ted in which the Zuntz-Geppert method was 
used to measure the respiratory exchange of men engaged in unusual muscular 
activity. The data indicate, in the authors’ opinion, that the favorable influence 
of gymnastics on the body may be best accomplished by avoiding extreme 
exertion and by increasing the actual amount of work done. 

Exercise in education and medicine, B, T. McKenzie (Philadelphia md 
London: W. B. Saunders Co,, 1915, 2. ed., pp. 585, figs. 4'19 ). — Some of the chap- 
ters in this hook, especially those which have to do ^vitli the effect of physical 
exercise upon the muscles, heart, and lungs, and the relation of exercise to nutri- 
tion and excretion, are of interest to students of physiology, 

ANIMAL PBODITCTION. 

Eeeds and feeding, W. A. Henkt and F. B. Moeeison (Madison, Wis.: The 
Mmry-Morrison Vo., 1915, 15. ed,, rei?., pp. -This is the fifteenth edition 

of this book (E. S. E., 10, p. 82), revised and entirely rewritten. A new series 
of standards, the modified Wolff-Lehmann standards,” has been formulated 
IQr the authors, based upon the recent findings of scientists in this and other 
countries. A new chapter on economy in feeding live stock has been added, 
together with other material changes looking toward a complete and practical 
guide to methods of feeding and animal nutrition. 

Acidosis in omnivora and herbivora and its relation to protein storage, 
H, StBENBOCic, V. E. Nelson, and E, B. Haet (Wiseomin Bta. Mseafeh Bui.- 
(1915), pp. This material has been previously report^ f rom another 
source (B. S8, p. 868). 
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iKTotes on the fodder problem in India, J. Mackenna (Agr. Jour, Indian 9 
{1914)y Nos, i, pp. 4, pp, 34^?-855).— An account of drought-resisting 

fodder crops which grow in India. 

The food value of Stizolohium pachylobium beans, H. S. Shbewsbuey 
iEpt Dept Agr, Barl)ados, 1913-14* pp* ^7, 28), — ^Examinations were made of 
iS. pachploUum beans grown in Trinidad. 

No evidence was found of the presence of cyanogenetic or other poisonous 
glucosids, saponins, fats, alhaloids, vegetable ptomaines, or toxalburains. These 
beans are deemed superior in feeding value to French, Lima, or Java beans, 
and, like these beans, their nutritive properties are principally due to a high 
content of carbohydrates and proteins. Owing chiefly to the absence of fat, 
their value is considerably less than that of soy beans. 

Mistletoe (Calif omia Sta. Rpt 1915, pp, 32, 33). — ^The composition of mistle- 
toe, which is said to be readily eaten by cattle and sheep in California, is 
given as follows : 

Composition of miMletoe, 


Part of plant analyzed. 

Condition. 

! 

Water. 

Protein. 

! 

Ether 

extract. 

Starch, 

sugar, 

etc. 

Crude 

fiber. 

Ash. 

Whole plant 

no.,.. 

Leaves 

Bo 

Stems and branches 

no 

Air-dried...... 

Fresh 

Airdried 

Fresh 

Airdried...... 

Fresh 

Perct. 

12.00 

66.88 

11.00 

66.39 

13.60 

67.61 

Per ct. 

9.94 
4.77 

9.79 

4.79 

7.95 
3.89 

Perct, 

7.13 

3.49 

6.84 

3.55 

7.61 

3.73 

Perct. 

51.67 
25.37 

i 69.79 
29.11 
48.29 

23.68 

Per ct. 
15.14 
7.42 
9.91 
4.85 
16.43 
8.05 



Feeding almond hulls, G. H. True (California Bta. Bpt 1915^ pp, 35, 36 ), — 
Pigs when fed an exclusive ration of almond hulls lost weight daily, but when 
given 1 lb. of barley for each 100 lbs. live weight and one-half as many almond 
hulls as constituted a full ration of these alone, a pound of gain was secured 
for each 10.26 lbs. of hulls fed in addition to the barley. 

Where sheep were fed almond hulls and alfalfa hay the gains were unsatis- 
factory and could be practically accredited to the alfalfa hay alone. 

The utiHzatiou of waste materials from breweries as foodstuffs, K. WiN- 
niscH (Pure Products, 11 (1915), No, 11, pp, 521-523), ^A. discussion of the 
feeding of brewers’ grains, waste yeast and sediment, and of spent hops, in 
Germany. 

It is said that for each 50 to 60 bbls. of beer there is about 0.75 bbl. of thick 
sediment, consisting principally of yeast Waste yeast and cask sediment are 
valuable feed material, being especially high in digestible protein. This mate- 
rial is converted into a feed stuff by drying. The yeast must .dried, on cylin- 
der or roller drying devices similar to those nsed in the production of potato 
flakes. From 5.5 bbls. of thickly fluid yeast about 220 lbs. of dry yeast is 
xtojvered. 

Brewery waste materials must be carefully stored lest they undergo decom- 
position. The best procedure consists In storing the waste yeast and the cask 
sediment in well-fumigated kegs in a cold cellar. 

Biy yeast contains from 52 to 58 per cent of protein, of which 90 per cent is 
dig^hle, up to 4 per cent of fat, of which 70 per cent is digestible, and from 
25 to 80 per cent of carbohydrates, which are all digestible. Dry yeast stimu- 
lates ^e appetite, furthers the assimilation of the other foodstuffs, and, for 
certain diseases, displays a marked curative effect It may be fed to horses, 
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cattle, pigs, sheep, ana fowls, and in cows favorably influences the prodiiction 
of naillc. 

Where it is not possible to dry the waste yeast and the cash sediment these 
waste materials may be disposed of as cattle feed in a fresh condition, in 
which form they contain about 9 per cent protein. Prior to use they should be 
boiled or heated by live steam, thereby killing the yeast and other organisms* 
They should be freshly cooked for each feeding and given to the cattle while 
still wax^m. Owing to the slightly bitter taste the feeding of these materials 
should be gradual in order to accustom the cattle to the feed. The boiled liquid 
yeast may be mixed with chalf, chopped straw, or hay. 

Spent hops have less nutritive value than any of the other brewery waste 
materials. This material is first pressed, dried and ground to fine meal, and 
then mixed with molasses. The spent hops may be fed in the fresh condition, 
in which state they contain 3,3 per cent of protein, of which about 25 per cent 
is digestible, and 5 per cent of carbohydrate, of which 60 per cent Is digestible* 

Commercial feeding stuffs, W. J. Jones, Jk., et at,. {Indiana Sta, Bui. 181 
(1916) i pp. 52S-~835). — ^Ajaalyses are reported of wheat bran, middlings, red 
dog flour, rye bran, rye middlings, rye red dog flour, buckwheat bran, buck- 
wheat middlings, cotton-seed meal, cold-pressed cotton seed, cotton-seed hulls, 
linseed meal, distillers’ dried grains, brewers’ dried grains, malt sprouts, corn 
gluten feed, corn germ meal, corn bran, hominy feed, hominy meal, rice polish, 
dried sugar-beet pulp, alfalfa meal, dried blood, bone meal, meat meal, meat 
scrap, feeding tankage, ground rye, molasses feed, and various mixed and 
proprietary feeds. 

Commercial feeds, J. M. Pickel, B. S. Bewab, and J. Q. Jaokson (Bui C. 
Dept. Agr., 36 (1$1S)^ No. 10, pp. 53). — ^Analyses are given of wheat bran, mid- 
dlings, shorts, shipstuff, red dog flour, molasses feeds, cotton-seed meal, corn 
-■chop, rice polish, rice meal, rye middlings, dried-beet pulp, meat meal, beef 
scrap, distillers’ dried grains, and various mixed and proprietary feeds. 

Analyses of feed stuffs, A. ScHom (Ber. Landw. Yers. Btat. Munster, 1914, 
pp. 18-27). — ^Analyses are given of the following feeding stuffs: Soy-bean meal, 
rice meal, peanut meal, linseed meal, palm-kernel cake, cotton-seed meal, rape- 
seed cake, sesame cake, coconut cake, and fish meal. 

Biology and its makers, W. A. Locy (New York: Hmrp Bolt S Co., 1915, 
3. ed., rev., pp. XXTJ-f 477, figs. 125). — ^This book treats of the sources of biologi- 
cal ideas and of the doctrine of organic evolution. 

The growth of organs in the albino rat as affected by gonadectomy, S. 
Hatai (Jour. Bxpt. Zool., 18 (1915), No. 1, pp. 1-67; ahs. in Jour. Boy. Micros. 
Boa., No. 5 (1915), pp. 460, 461). — ^In experiments with albino rats to test the 
effect of the removal of the sex glands in either sex, which the author calls 
gonadectomy, applying the term both to castration of the male and spaying of 
the female, five operations were performed: Total gonadectomy, partial gona- 
dectomy, ligature of the spermatic cord, removal of one ovary followed by an 
Isolation of the other ovary from the uterus, and the isolation of both ovaries 
from the uterus. 

The body lengths were slightly less in all the rats operated on, except the 
spayed females, in which the body lengths were distinctly greater* The tail 
length with respect to the body length tends to be slightly longer in the 
castrated males. The body weight in respect to body length Is greater in 
nearly all rats operated on, but especially In the spayed rats. In castrated and 
spayed rats the bones (femur, tibia, fibula, humerus, radius, and ulna) tend 
to be very slightly longer and heavier than in the corresponding coutrc^s and 
the percentage of y ater in the bones slightly higher. No chara^eilstlc 
wi^s obs^ved for the central nervous systen^ 
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“ Itt the semispayed series the compensatory growth of the remaining ovary 
is almost perfect as it attains nearly twice ifs normal size. In the semi- 
castrated the remaining testis showed an increase of 14 per cent, hnt this may 
be solely in the interstitial tissne. The isolated ovaries survived and grew as 
if they had been connected with the uterus. In the case of isolation of the 
ovary followed by semispaying the remaining isolated ovary hypertrophies in 
the same manner as that of the semispayed rat. The ligation of the spermatic 
cord may cause a complete atrophy of the testes and alterations of somatic char- 
acters similar to those in castrated rats. No definite conclusions could be 
drawn in reference to the thyroid gland, which is very variable in weight. 

“In castrates the suprarenals show an increase, in spayed rats a decrease. 
When the spermatic cords are ligatured (and the testis absorbed) the supra- 
renals show reactions similar to those following castration. The thymus in- 
creases to about twice its size after gonadectomy. It seems not only to delay 
its normal involutionary process but actually to increase in weight The" 
weight of the hypophysis is increased on the average by 50 per cent after re- 
moval of the testis or after ligature of the spermatic cord (and absorption of 
the testis). On the other hand, spaying produced only a slight increase (about 
8 per cent on the average). 

“After removal of the sex giands and compensatory growth of the hypophysis, 
there is no overgrowth of the body or obesity. But these responses appear when 
the enlargement of the hypophysis does not occur — in the spayed rats, for ex- 
ample. In the semispayed and semicastrated, neither enlargement of the hypo- 
physis nor obesity occurs, for the enlargement of the remaining gonad enables 
it to furnish the normal amount of gonadin. The total removal of the gonads 
tends to increase the resemblance between the two sexes, or it may be said that 
gonadectomy favors the production of the secondary sex characters of the oppo- 
site sex.” 

A bibliography of literature cited is given. 

On the presence of interstitial cells in the chicken^s testis, T. B. Eueves 
{A7iat Rec.y 9 (1525), Mo, 5, pp, SSSSSS, fig^, 5),— The author calls attention to 
Alice M. Boring’s conclusion (E. S. B., 27, p. 869) that there are no interstitial 
cells present at any time in the testes of chickens from one day to 12 months 
old, and to the work of J. des Cilleuls (B. S. B., 28, p. 668), who found inter- 
stitial cells from the thirteenth day onward. The author examined the testes 
from cocks 5i, 9, and 18 months old, and found interstitial cells in all the stages 
examined. • 

A fossil smininant from Bock Creek, Texas; Preptoceras mayfieldi n. sp., 
B.L.TE 0 XEnL iAmer,Jour, Bci., 4,ser,,40 (1915), No, 2S5, pp, — 

A description of a skull of ruminant found among fossil remains in Texas. 

“ The skull resembles somewhat that of the ox, especially in the general form 
and position of the horns, which come out in the plane of the face, tending up- 
ward, then downward and forward. At first it was taken to be the skull of a 
sheep, but It is found to be very, different. It is about one-half larger than a 
skull of Ovis rochymoniamm and the horns, which are not so large, do not cufve 
backward nor are they set close together.” 

The Central-German red cattle breed, J. Schkidt (Afb. Betit, Besell, Z^lir 
tungBJo,, No. 19 {1914), PP- P^9. 14),-— An account of the breed characteris- 
tics, utility value, and distribution of the Central-German red cattle, together 
with measurements and comparisons with other breeds. 

Shorthorn conditions in Argentina, F. W. Haeding (Breeder* b Gaz;, 68 
(191$), No, IB, pp, 494 * 4^5).*— The principal exposition of Argentina is held 
annually during August at Palermo. This year approximately 1,200 |>edigreed 
Shorthorns were on exhibition. It is said that in quality the winners were equal 



AKIMAL PEOBITCTIOlSr* 


265 


in every way to our own ctiampions and first-prize winners. The cattle business 
generally in South American countries is reported as in excellent condition, due 
in part to competition produced by unusually large operations by United States 
puckei's. 

deeding in South Texas, H. M. Madison (San Antonio, Tecs,: PiMicity 
League Chmiber Com,, 191^, pp, 18, figs, 9), — In this pamphlet a chart is given 
showing the relative cost of meat production in the several sections of the 
United States, it being estimated that the average cost per pound of gain in 
fattening cattle in the South is 5.5 cts, and in the North, 9.41 cts. 

Oil meal as a food for skim-milk fed calves (California Bta, Rpt 1915, p, 
85), — Two lots of eight calves each were fed a grain mixture of ground oats, 
ground barley, and wheat middlings 2:2:2, one lot receiving 1 part of linseed 
meal in addition to this mixture. Three other lots of eight calves each were fed 
a grain mixture of ground milo maize and rolled barley 3 : 2, two of the lots 
receiving 1 part of linseed meal in addition. The results of this experiment 
indicate that the addition of oil meal to the grain ration does not materially 
affect the gains made by skim-milk fed calves or the cost of the gains. Some 
advantage was noticed, however, as regards the thriftiness of the calves receiv- 
ing the oil meal. 

Wool authorities at Sau Prancisco, J. M. Jones (Breeder’s 88 (1915), 
Ro. IS, p, 4^8), — ^A meeting of sheep and wool specialists was held at San 
Francisco from August 9 to 11, 1915. The chief topic under consideration was 
the Australian system of shearing and classifying wool. The general sentiment 
was in favor of the improved method, and it was urged that the question of 
improved wool marketing be put before the sheepmen of the range States. 

Gloat breeding, A. Maohens (Das Wissen des Ziegensiiohters, Ratiston: Josef 
Mahbel, 1914, pp, 14^, figs, 25), — ^A general discussion of methods of breeding, 
feeding, care, and management of goats in Germany. 

Soiling V. pasturing grain-fed pigs (Calif oimia Sta, Rpt. 1915, p. S5), — In 
experiments in which two lots of 15 pigs each received the same amount of 
barley, lot 1 receiving alfalfa as soilage and lot 2 being pastured on alfalfa, It 
was found that the economy of soiling v. pasturing depends on the cost of labor 
and the location of the alfalfa field in relation to the hogpens. Only one-tenth 
of an acre was cut for soiling during a period of 10 weeks, while four-tenths of 
an acre was used for pasturing. The soiling lot received 5 per cent more barley 
for a pound of gain than the pasture lot. The pigs on pasture were larger 
framed when marketed but not quite so fat as those from the soiling lof. 

Animal husbandry, R. Withycombe (Oregon Bta,, Rpt. East. Of eg. Bta., 
1011^12, pp. — ^Four lots of four hogs each fed for eight weeks all they 

would eat of chopped grains, lot 1 receiving hull-less barley, lot 2 wheat, lot 3 
field peas, and lot 4 rye, made total gains during the period of 76.^ 89, 124, and 
61.5 lbs. per pig and consumed per pound of gain 4.75, 4.23, 3.34, and 4.4 lbs, of 
grain for the respective lots. The gains made varied in direct proportion to the , 
amount of feed consumed, those consuming the largest amounts of grain pro- 
ducing the most gain. 

In a similar test with smaller hogs, lot 1 receiving wheat and lot 2 peas, the 
total gains for eight weeks were 77.57 and 88.43 lbs. per pig, requiring 4.05 and 
3.56 lbs. of grain per pound of gain for the respective lots. 

In an experiment to determine the relative feeding value of supplementary 
feeds in connection with a grain ration, two lots of four hogs each were fa! 
eight weeks a full grain ration of barley, lot 1 also .receiving all the sugar beets 
they would eat and lot 2 all the alfalfa hay they would eat. They 333^ade 
gains for the period bt and lot l consuhdng.41^ 

^hairier and 434’ lot 2 $M lbs, of barley, ahd' 4431: lb. . 
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per pound of gain. The hogs fed on chopped barley and alfalfa hay seemed to 
have heener appetites than did those which were fed sugar beets. It is thought 
that the sxigar-beet ration contained too much carbohydrates and not enough 
protein. 

A lot of four hogs fed eight weeks rye and alfalfa hay made total gains during 
tile period of 79.5 lbs. per pig, consuming 8.89 lbs. of rye and 0.34 lb. of alfalfa 
hay per pound of gain, while a similar lot receiving rye and steamed alfalfa hay 
gained 88.25 lbs. per pig, consuming 3.73 lbs. of rye and 0.31 lb, of steamed 
alfalfa hay per pound of gain. The difference in favor of the steamed alfalfa 
was deemed too slight to justify the steaming process. 

Two lots of pigs fed eight weeks, lot 1 barley alone and lot 2 barley and alfalfa 
hay, made total gains during the period of 71.71 and 91.43 lbs. per pig* lot 1 
consuming 4.27 lbs. of barley and lot 2 3.73 lbs. of barley and 0.26 lb. of alfalfa 
hay per pound of gain. From this test it is deemed quite evident that gi^ain 
should be supplemented with other feeds. This experiment was carried on dur- 
ing the winter months, and it is thought that still greater returns itiay be had 
by feeding at the time of the year when the hogs may have access to alfalfa 
pasture in connection with a full grain ration. 

Two lots of pigs were fed eight weeks as follows ; Lot 1 barley and tankage 
9 : 1, lot 2 barley and peas 7 : 3 (both rations containing practically the same 
amount of protein). They made total gains for the period of 92.86 and 94 lbs. 
per pig, lot 1 consuming 2.43 lbs. of barley and 0.37 lb. of tankage, and lot 2 2.21 
lbs. of barley and 1.04 lbs. of peas per pound of gain. In a second sinoilar experi- 
ment, substituting wheat for barley, the lots made total gains for the period 
of 75,98 and 83.85 lbs. per pig, lot 1 consuming 2.74 lbs, of wheat and 0.41 lb. 
of tankage and lot 2 2.60 lbs. of wheat and 1,11 lbs. of peas per pound of gain. 

Four lots of eight pigs each fed five weeks, lots 1 and 2 by the self-feeder 
methc^ and lots 3 and 4 by the ordinary dally ration method, made total gains 
during the period of 81.12 and 70.87 lbs, per pig, lot 1 consuming 3.94 lbs. of grain 
and lot 2, 4.02 lbs. per pound of gain. In a second experiment four lots of pigs 
^ere fed eight weeks, lots 1 and 2 being self-fed, lot 1 receiving bald barley and 
lot 2 peasj and lots 3 and 4 receiving daily rations, lot 8 receiving barley and 
lot 4 peas. They made total gains for the period of 95.96, 100.85, 83.72, and 84.86 
lbs. per pig, lot 1 consuming 3.93 lbs. of barley, lot 2, 3.66 lbs. of peas, lot 3, 3*7 
lbs, of barley, and lot 4, 3.69 lbs. of peas per pound of gain. 

In an experiment to determine the feeding value of ripe as compared with 
green pe^ when hogged off in the field, t^vo lots of 25 pigs each fed four weeks, 
lot 1 on ripe peas and lot 2 on green peas, made total gains for the period of 
30,4 and 38.4 lbs. per pig, lot 1 producing 380 lbs. of pork to the acre valued at 
$26.60, and lot 2, 480 lbs. of pork, valued at t$33.60. In a similar experiment in 
hewing off field peas two lots of IS pigs each were fed four weeks as follows : 
lot 1 Canadian field peas and kale, lot 2 pe^s alone. They made total gains for 
the period of 50*23 and 45 lbs. per pig, lot 1 producing 452.07 lbs. of pork per acre 
valued at ?36.17, and lot 2, 405 lbs. of pork per acre valued at $32.40. The results 
of these two experiments would seem to indicate that green feed in connection 
with grain rations is an important factor in fattening hogs. 

In an experiment to determine how to feed young growing pigs in order that 
they may make their growth most economically, a lot of light hogs weighing ap- 
proximately 78 lbs. each and a lot of comparatively heavy hogs weighing 111 
lbs, were fed on alfalfa pasture and a small grain ration. It was found that 
on a ration of 3 lbs. of chopped barley for each 160 lbs. of live weight the lighter 
hogs produced the better returns. 

• Eighteen pigs, averaging 66.67 lbs. in weight, on alfalfa pasture and a daily 
ration of % lb. chopped barley per pig made a satisfactory growth, yet tlie gain 
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in weight was not large. Pigs weighing 73.12 lbs. per head on straight alfalfa 
pasture appeared to make some growth, but at the end of the test their actual 
weight was less than’ at the beginning. It is concluded that matured hogs seem to 
hold their condition very well when on alfalfa pasture, but a young, growing 
pig will not thrive without some grain in addition to the alfalfa pasture. 

In an effort to work out a maintenance ration of chopped barley and alfalfa 
hay for brood sows two sows were started on a daily ration of 5 lbs. of barley 
and 2 lbs. of alfalfa hay. At the end of each week they were weighed. If it was 
found that they had gained in weight their rations were reduced, and if they lost 
their rations were increased. Sow No. 1 lost, in 13 weeks, 17 lbs. on a daily 
ration of 2.12 lbs. of chopped barley and 0.61 lb. of alfalfa hay for each 100 lbs. 
of live weight, while sow No. 2 gained 33 lbs. on a ration of 1.48 lbs. of barley 
and 0.58 lbs. of alfalfa hay for each 100 lbs. of live weight. In a second experi- 
ment with three sows it was found that the nearest to a maintenance ration 
was that in which 1.27 lbs. of barley and 2.55 lbs. of sugar beets per 100 lbs. of 
live weight were fed. When a wheat and alfalfa hay ration was fed, two sows 
made a considerable gain in weight, while one sow lost 7 lbs. during the test. 
Bye as a winter feed for brood sows produced very desirable results as a main- 
tenance ration, one sow making a gain in weight in 13 weeks of 93 lbs. on a ration 
of 1.88 lbs. of rye per 100 lbs. of live weight. 

From a general summary of these tests in feeding brood sows it is thought that 
the ration of barley and alfalfa hay is the most desirable. It appears that 1.78 
lbs. of barley and 0.59 lb. of alfalfa hay per 100 lbs. of live weight makes a very 
good maintenance ration for a brood sow during the winter. It is thought that 
by careful feeding, the alfalfa portion of the ration might be increased and the 
grain portion decreased and still produce equally good results^ 

A detailed plan for a 40-acre hog farm is outlined, it being estimated that 
approximately $800 for profit and wages of the man in charge could be realized. 

Establishing the swine industry on the North Platte reclamation project, 
O. S. Jones ( U. Dept, Agr,^ Bur, Plant Indus., Establishing the Bwine Indus* 
try m the North Platte Reclamation Project, 1915, pp. 26, figs, 5)* — A general 
description of the North Platte reclamation project, embracing about 100,000 
acres of irrigable land in Nebraska and Wyoming, with a discussion of the 
adaptability for and extent of the swine industry on the project. Including an 
introduction by F. D. Farrell. 

Information has been collected relative to the various methods of management 
♦ in operation. 

Hog cholera has made its appearance on the project, most of the outbreaks 
occurring in July, Augiist, September, and October. It is thought that the 
large number of outbreaks during these months was due chiefly to the relatively 
high temperatures and to the greater use of irrigation water during that period. 
It was definitely ascertained during the summer that about 36 per cent of 
the outbreaks resulted from infection carried by irrigation water. Losses of 
hogs that were treated for cholera averaged from 6.2 per cent in November 
to 21*7 per cent in August The mortality resulting was much higher in young 
pigs than in mature hogs, averaging with pigs weighing less than 15 lbs. about 
95 .per cent ; with shoats weighing from 15 to 125 lbs. about 85 per cent ; and 
with mature hogs about 25 per cent The physical condition of the hogs was 
fou^d to be an important factor in reducing the mortality of treated hogs. 

UCarketing the 19X5 hog crop, W. H. Petebs {North Dakota €ire. 9 
(1915), pp* 14 , figs* 9). ^This circular treats of the status of the hog industry 
in North Bakota and gives directions, for the feeding, care, imd managenieilt 
of the breeding herd and the fattening of hogs fpr market 
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California hog book, W. S. Guilfoeo (San Francisco: Pacific Mural Press, 
1915, pp. 25B, pis. 51, figs. This is a compilation of information about hogs 
applied to California conditions. 

The Cape horse: Its origin, breeding, and development in the Union of 
South Africa, P. J. van deb Scheeuder (Thesis, Cornell Univ., 1915, pp. 

The author reviews the history of horse breeding in South Africa and tells of 
the development of the Cape horse, which, although not recognized as a breed 
in itself, is a type of horse particularly adapted to the needs of that country^ 
This horse gained considerable fame as a remount in the British army. The 
Cape horse owes his best qualities to Arabian and Thoroughbred stock. It is 
thought that with intelligent grading and selection and an efficient government 
control South Africa will be able to put in the market a horse equal to the best 
of any country. 

Hodem horse management, R. S. Timmis (London and New Yorlc: Cassell ^ 
and Co., Ltd. 11915L pp. XV+2SS, pis. 144). --Chapters included in this work 
are the history of the horse, psychology of the horse, feeding, grooming and 
stable management, driving and harness, riding and saddle, stable construction, 
diseases and treatment, anatomy and use of the horse’s tail, shoeing and care 
of the feet, and use and abuse of bearing-reins. 

The education of the horse, W. J. Keal (Garland, Mont.: Author, 1915, pp. 
44, figs. 7).— ^liis pamphlet treats of methods of care and management of the 
horse, 

[Poultry investigations], J. E. Doughesty (California 8ta. Mpt. 1915, pp. 
57, 5^) .—Tests indicate that the best average temperature for an incubator is 
102® P. when the bulb of the thermometer is on a level with the top and touch- 
ing a fertile egg. If, however, the thermometer is above and not touching the 
eggs, the incubator should be started at a fairly high temperature and this 
temperature gradually lowered as the hatch progresses. 

A check pen of 50 2- and 3-year-old hens without high protein feed laid 102.1 
per hen during the year. Hens of similar character and fed high protein 
in addition gave the following number of eggs per hen per year : On soy bean 
meal, 104.9 ; meat scrap, 129.7 ; fish scrap, 181.7. When properly fed, fish scrap 
did not in any way taint the eggs laid. 

Five pens of 33 hens each were fed a grain mixture consisting of whole wheat, 
whole barley, and cracked corn or whole Egyptian corn 150 : 100 : 50, also a 
dry mash consisting of bran, shorts, charcoal, and salt 50 : 50 : 5 : 1, to which 
was added either 80 parts of meat scrap alone or 30 parts of a high protein 
ration consisting of a combination of meat scrap with soy bean meal or linseed 
meal. The average amount consumed per hen per year in the five lots was 49,5 
lbs. of grain and 23.5 lbs. of dry mash. The average number of eggs laid per hen 
was 1^, The average cost per dozen eggs of grain and mash consumed was 10.5 
cts- In this trial no advantage was found in a mixture of vegetable and animal 
protein over feeding animal protein alone. Buttermilk at 20 cents per 100 lbs. 
yvas found to be a satisfactory and economical substitute for meat scrap at $3.25 
perlWlbs. 

Foultry breeding, B. R. Snocmi: (Jour. Heredity, 6 (1915), No. 11, pp. 4S$- 
487). — ^The author reviews the experimental work of geneticists during the last 
15 years, it being pointed out that, while the work has shown the mode of in- 
heritance of many characters, it has not materially modified practical methods 
of commercial breeders, 

A hen that crowed (Jour. Heredity, 6 (1915), No. 11, p. 4S2, fig. i),— A^' 
description is given of a Btdf Orpington hen, hatched at the expeidmental farm 
at Beltsville, Md., wMeS laid 110 eggs and in August began to molt. Following 
the molt she began to develop the secondary sexual characters of the th^ 
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tail feathers changed in appearance^ the comb* increased in size, the head came 
to look more like that of a cock, and the legs took on the redness characteristic 
of the male Buff Orpington. She was observed to crow several times; she 
occasionally visited the nest but never laid an egg. Later she was killed. Dis- 
section showed no evidence of any development of male reproductive organs, but 
disclosed a large tumor on the ovary. It is thought that this growth, by in- 
hibiting the secretions connected with femaleness, had allowed the male char- 
acters to become apparent ; for there is reason to believe that every fowl has 
the potential ability to develop the characters of either sex. 

Poultry culture; sanitation and hygiene, B. P. K^aupp {Philadelphia and 
London: W. B. Saunders Co,, 1915, pp, ilB, figs. 197 ). — ^Thls book contains chap- 
ters on the breeds of poultry, problems of mating, hygiene and sanitation, con- 
struction of poultry houses, diseases and parasites, rations and methods of feed- 
ing, broilers and dressing of fowl, care and marketing of feathers, incubation 
and brooding, marketing eggs, caponizing, and preparing birds for show. 

Skunk culture for profit, P. M. Holbkook {Chicago: Slcunk Development 
Bureau, 1915, pp. 119, figs. 88 ). — general discussion of methods of breeding, 
feeding, management, skinning, and marketing of skunks, 

BAiEY -EKiimm—mmYrna. 

[Dairy investigations] {California 8ta. Bpt. 1915, pp. 88, Si, Prom the 
results of feeding trials in which barley was the sole concentrate fed, it ap- 
pears that there Is no foundation for the statement often made that barley has 
an unfavorable influence on the milk secretion and tends to dry up the cows. 
Cither tests of feeding barley have been noted (B. S. R., 33, p. 575), 

Data thus far collected show proportionately less sterility in dairy cattle 
fed exclusively on alfalfa than in those fed partly on alfalfa or in those 
receiving no alfalfa at all, thus negativing the popnlar opinion that alfalfa is 
the cause of sterility. 

L. M. Davis found that butter made in whole-milk creameries had better 
keeping quality than that made in the average gathered-cream plant. Pasteuri- 
zation of old cream did not insure good keeping quality in butter made there- 
from. The average score of 12 cubes of fresh California June butter, selected 
from an entry of the Educational Butter Scoring Contest, was 32, After being 
held 14 weeks it was 88.5, thus showing considerable depreciation during 
storage, 

Peediug dairy cows in Washington, A, B, Nystbom (Washington Bia. Fopu^ 
tar Bui. 9% {1915), pp. directions, on the basis of available data 

summarized, are given for feeding cows under Washington conditions, 

Hilk records Berks and Bucks, 1913-*14, J. Mackintosh (Univ. CoL 
Rea$mg, Dept. Agr. and Sort. Bui. 25 11914}, pp. 112, pi. 1 ). — ^Prom records kept 
of the milk yields of 30 herds it appeared that cows calving from Augnst to 
March may be expected to give from 100 to 150 gal. more milk per annum than 
those calving in May and June. Cows calving from July to December appar- 
ently have slightly longer milking periods, the chief reason being the change 
from winter feeding to the fresh grass of early summer. 

World’s champion Bed Poll, Muria,” B. B. Kebb (Jour. Dept. Agr. Vic- 
toria, 18 {1915), So. 9, pp. 541-^44, fig. Jf).~~The Red Poll cow Muria produced 
in one year 14,972 lbs, of milk containing 884.16 lbs. of milk fat, wMch is said 
-to be the record production for that breed. 

Milking Shorthorn association formed (Breeder’s Ba^., €8 (1915), Fo. 4:^, 
p. 56*9). —Announcement is made of the formation the American, Milking 
Shorthorn Breeders* Association, headquarters at Paul, Minn ^ Aid- 
22434^-«*lsra.3--^^^ , ! ' j i'"', 
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mals will Tbe registered as foundation stock until the end of 1918 under the 
following conditions: Animals imported from England, though not recorded, 
that can be shown on sworn testimony to be descended from not fewer than 
four generations of recorded Shorthorn sires in the case of females and five 
in the case of males, and that measure up to the rectuirements called for; 
animals bred in America that can measure up to the standard called for in 
the case of unrecorded imported Shorthorns. Before the progeny of recorded 
animals can be recorded they must be the progeny of recorded dams that have 
weighed not less than 1,200 lbs. at SO months old, or not less than 1,400 lbs, at 
the age of 36 months ; of heifers with their first calf that have produced not less 
than 3,000 lbs. of milk during the first 6 months of lactation, or not less than 
4,500 lbs. during the first year ; and of cows at 4 years or over that have pro- 
duced not less than 6,000 lbs. of milk in a year. 

Hilch goats, G. H. Tbxje (California Sta. Rpt 1915, p. 33). — Three milch 
goats completed a year’s record as follows: A 2-year-old pure Toggenburg, 
2,158 lbs. of milk and 72.8 lbs. of milk fat ; a 2-year-old Toggenburg, 1,118 lbs, 
of milk and 40,7 lbs. of milk fat ; and a yearling-grade Toggenburg, 1,283 lbs. 
of milk and 49,73 lbs. of milk fat. The feed cost of 1 lb. of milk from these 
goats was approximately 90 per cent that of 1 lb. of milk of a similar average 
fat content produced by a group of 5 cows in the university dairy herd. 

The American milch goat record (Dayton, Ohio: American Milch Goat 
Record Assoc., vok 1, pp. 86),— This is the first volume of this record 
and contains 900 pedigrees, with an index to owners. 

Profit and pleasure in goat keeping, F. O. Lounsbxtby (Tlaimfield, N. J.: 
Author, 1915, pp. ^5, figs. ^3), — ^A description of the principal breeds of goats, 
together with instructions on their feeding, care, and management. 

The quantity and quality of milk secreted from the four quarters of the 
udder, E. Goimm (Atti Soc. Nat. e Mat. Modem, 5. ser., 1 (1914), PP* 69-83). — 
The author in his tests of a number of cows found very little difference in the 
relative quality of milk from the four quarters of the cow’s udder, but the qual- 
ity varied with the individual. However, with all the cows the hind quarters 
showed a slightly lai’ger yield. 

A bibliography of references is included. 

The action of pituitrin on the secretion of milk, A. L. I. Maxwell and 
A. O. H. Botheba (Jour. Physiol., 49 {1915), No. 3, pp. 433-^9i).— The authors 
found in their studies that pituitrin” Injections cause a gradual rise of milk 
pressure. This increase of pressure was maintained for at least 17,5 minutes 
in a goat and at least 40 minutes in a cow. In the goat pituitrin causes extra 
milk to be available to the milker for a considerable time. If the effects w^ere 
due to muscular contraction, it is thought that they would rapidly reach a 
maximum and then decline. In cats about 60 per cent of the milk is preformed 
in the gland after 6 to 7 hours’ interval and about 40 per cent is secreted 
during suckling, indicating that suckling causes a true secretion. The effect 
of suckling is, so far as has been investigated, the same as that of pituitrin, 
and it is concluded that pituitrin also causes a true secretion. 

On the composition of milk as affected by increase of the amount of 
calcium phosphate in the rations of cows, A. Latjoeb and T. W, Fagan (Proc. 
Roy. Boo. Mdinh., S5 {1914'^15), No. 2, pp. 195-B02 ), — ^Two lots of three dairy 
Bhorthorn cows each were fed turnips, cotton-seed cake, bran, hay, and straw, 
the mineral matter in this ration, exclusive of the straw, containing about 
0.5 lb. of calcium phosphate per cow per day. On this ration the percentage 
of phosphoric acid and mineral matter in the milk of each cow was relatively 
constant Eot 1 was kept on this ration throughout, while lot 2 was fed in addi- 
tion for five weeks calcium phosphate In the following quantities ; For the fiirst 
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3 days, 2 oz. per cow per day ; for the next 4 days, 4 oz. ; for the next T days, 

7 oz. ; and for the next 21 days, 8 oz. The addition of calcium phosphate was 
then stopped and the original ration continued for two weeks. 

The addition of calcium phosphate did not increase the amount of phosphoric 
acid in the milk. The extra calcium phosphate did not effect an increase in the 
percentage of fat, ash, or solids-not-fat. No definite effect on the yield was 
observed. 

On the diffusible phosphorus of cow's milk, H. S. H. Wabbla.'w (Jour, and 
Proc, Ro'i;, Boo. F. >8. Wales, 48 (1914) y 2, pp. 25S-266 ). — ^This paper is an 
account of the application of the method of quantitative dialysis to the study of 
the diffusible phosphorus of cow’s milk. 

It was found that when a large volume of milk is dialyzed against a small 
volume of water the freezing point of the dialyzate after 24 hours approximated 
to that of the milk, and did not change as the dialysis was continued ; a definite 
state of equilibrium was therefore reached. Milk freed from fat in a centrifuge 
contained 3 per cent more ash^forming substances than whole milk. The dif- 
fusible calcium of cow’s milk amounted to from 30 to 40 per cent of the total 
present, and the diffusible phosphorus to from 35 to 55 per cent. 

A list of references relating to the subject is included. 

On tke nature of the deposit obtained from milk by spinning in a cen* 
trifuge, H. S. H. Wabdlaw (Jour, and Proc, Roy, Boo, N, B, Wales, 48 (1914) f 
pt, 2, pp, 152-171, fig, 1 ), — ^The author summarizes the results of his studies as 
follows : 

“ The removal of suspended matter from milk hy spinning in a centrifuge does 
not lower the freezing point of the milk. The rate of deposition of the suspended 
matter of milk in a centrifuge is not constant, first decreasing then increasing. 
The amount of ash in the deposit shows a variation in the opj)osite direction to 
that of the rate of deposition, first increasing then decreasing. . . . The per- 
centages of calcium and of phosphorus in the ash of the deposit are not subject to 
much variation ; the average values are CaO 43.1 per cent, P2O5 43.9 per cent. 
The nitrogen content of the deposit is also fairly constant; its average value is 
11,5 per cent. , , . The average composition of the deposit is ash 8 per cent, 
caseinogen 57 per cent, other protein 16 per cent, lactose 16 per cent, other non- 
nltrogenous organic matter 3 per cent. A considerable portion (25 to 70 per 
cent) of the deposit is soluble in water. The soluble portion contains the bulk 
(up to 90 per cent) of the ash of the deposit.” 

A list of references relating to the subject is included. 

What can be added to our laboratory methods and standards to improve 
certified milk, J, Tkaw {Amer, Jour, Tet, Med,, IQ (1915), Wo. 10, pp, 717-722^ 
748), — ^This paper, which was presented at the ninth annual meeting of the 
American Association of Medical Milk Oommissions, June 17, 1915, discusses 
various "laboratory methods for the determination of the bacterial content of 
milk and makes suggestions as to their improvement 

Experiments conducted by Stabler and Cooke at the veterinary science labora- 
tory of the University of California to determine to what extent clarification 
would improve certified and other milks are reported. It was found that the 
decrease of cellular elements is constant, varying from 70 to 86 per cent ; that 
i while the slime per cubic centimeter contains from 36 to 2,000 times as many 
bacteria as the original milk, the final product yields a bacteria count that is 
, not very much different from the count before clarification ; and that the clarifier 
has a capacity of removing only a limited amount of slime at one time, since a 
fourth clarification of the saaae sample did not yield a smaller amount of slime 
hy weight than the first clarification, ' . ! ^ 
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A bacteriological metbod for determining manurial pollution of milk, 

J. 'WminzmL and M. V, Yeldee (Amer^ Jour. Pul). BmWi, 5 (1915), Yo. 9, pp. 
86^66 ). — ^It is said that tbe use of BacilVtia sporogene^ as an indicator of 
manurial pollution in milk possesses decided advantages over the B. coU test. 
Since the organism is a spore producer and goes over into the spore stage under 
ordinary temperatures, it can not be destroyed by pasteurization, so that this 
test can be employed on all classes of milks, including pasteurized milks where . 
the B. coU test is worthless, and centrlfugalized or clarified milks where the 
sediment filter test becomes useless. 

The method employed consisted in the use of plain test tubes and milk sam^ 
pies. To secure aerobiosis sufllcient sterile paraffin was added to the tube to 
make a layer one-eighth of an inch or more in thickness. The tube, containing 
the sample of milk and paraffin, was heated to 80'‘ C. for 10 minutes, cooled, and 
incubated. If B. sporogenes w’as present the lactose was digested under the 
anaerobic conditions and the gas formed raised the paraffin plug some distance 
up the tube. If B, vulgaris was present, digestion without gas formation ensued. 

The relative resistances to infection of raw, pasteurized, and boiled milk, 
Lucy D. Cbipps and J. E. Pxtevis (Jour. Roy. Sanit. Inst., Se {1915), No. 9, 
pp. S91’-393). --To raw, pasteurized, and boiled milk samples was added 0.05 cc. 
of a dilute emulsion of Bacillus eoli (24 hours’ growth), incubated at room tem- 
perature and at S7® 0. for 2, 4, 6, and 24 hours, and the increase in the number 
of bacteria noted. 

It was found that the organisms increased much more rapidly in the pas-'^ 
teurized and boiled milks than in the raw milk, and in the boiled than in the 
pasteurized. The increase was strikingly apparent in the 2, 4, and 6 hours’ 
incubations, and it was noticeable that although the relative increase in the pas- 
teurized and boiled milks vras not so prominent in the 24 hours’ incubation there 
was an actual decrease in the raw milk. It is thought that chemical changes 
take place during the heating process, which make the constituents of milk 
more suitable for the assimilation by and growth of micro-organisms. Also, 

“ the enzyms of milk undergo definite changes by heat, and, in fact, are de- 
stroyed when the milk is boiled. It may be that these enzyms are responsible 
for the germicidal power of raw milk,, whereas in boiled milk they are absent 
because they have been destroyed; or, again, it has been suggested that the 
destruction of the lactie-acid bacillus by pasteurization facilitates the growth 
of undesirable bacilli ; or, again, where there Is a mixture of saprophytic and 
pathogenic bacteria the condition of the raw milk favors the growth of the 
saprophytic* type rather than of the pathogenic.” 

It is concluded from these observations that milk should be pasteurized or 
boiled immediately before it is consumed. 

Immimized milk in tke prophyla^xis and treatment of typhoid fever, J, 
Bosekbeeo (Med. Bee. IN. Y.J, 88 (1915), No. 17, pp. m, 696).— The author 
presents evidence tending to show that cows and goats immunized with dead 
cultures of the typhoid bacillus develop in their milk specific antibodies, agglu- 
tinins, and preclpltins ; that feeding this milk to animals or human beings con- 
veys passive immunity and protection against the typhoid bacillus; and that 
ingestion of this milk causes the production of specific antibodies in the circu- 
lation, so that the blood, at first negative, responds to the agglutination test.-- 
From these observations it is assumed that ** immunized milk would provide 
protection against typhoid infection, a prophylactic like antityphoid vaccination 
without its risk and the usual symptoms of discomfort” It is also maintained 
that immunized milk is a rational remedy for treating typhoid fever, especially 
in the earliest stages, deserving preference to ordinary milk. 
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Do we need a law regulating moisture in cheese? O. F. Doane {Board '* s 
Bairymany SO {1915), Bo. IS, pp. 886 , S87), — ^The author comments on the in- 
creasing difficulty of securing good American cheese, the principal criticisms 
being the softness of the cheese and its poor keeping quality. It is thought that 
if quality is to be placed where it should be for the good of the cheese industry, 
the State or nation must regulate the moisture content of cheese, as has been 
done with buttex". A 40 per cent limit is deemed high enough to allow for 
unavoidable variations and to insure a much better cheese than the average 
product of any State at the present time. 

The composition of Dutch cheese and the system of control for whole-milk 
Dutch cheese, J. J. L. Van Bun {Analyst, 40 {1915), Bo. 474, pp. 391-S98).— 
Descriptions are given of the Edam and Gouda varieties of Dutch cheese. Both 
varieties were originally made of whole milk. Edam cheese, however, is now 
mostly made from the mixture of the evening milk from which a little cream 
has been taken oif by hand and the whole morning milk. Genuine Gouda cheese 
is nearly exclusively made of whole milk. However, skim-milk cheeses having 
the well-known shapes of Edam and Gouda varieties have appeared upon the 
market, with the result that it is not possible to diffiei^entiate from the appear- 
ance between the original full-cream article and the ** half-meat,’' or skimmed, 
imitation. 

The author points out that while there is no direct relation between the 
amount of fat in the milk and in the cheese, it is possible to guarantee a mini- 
mum of fat when the cheese is properly made from whole milk. Rich milk, 
however, does not necessarily mean a high percentage of fat in the cheese, even 
when carefully made and when little fat is lost in the whey. 

The results of investigations show that the increase in the percentage of fat 
in skim milk has a very marked effect on the increase of the amount of fat in the 
cheese. Cheese made from skim milk with 0.5 per cent fat showed an average 
percentage of fat in the dry matter of the cheese of 12.45 per cent, while with a 
fat content of the milk of 2 per cent the fat in the cheese was 88.65 per cent. 
An increase of 0.1 per cent in the amount of fat in the skim milk was found to - 
give, on an average, an increase of 1.75 per cent of fat in the dry substance of 
the cheese. 

An account is given of several control stations in Holland organized by private 
individuals and under supervision of the Government which have adopted marks* 
for distinguishing the whole-milk cheese. 

VETERISTARY IffEDIOIHE. 

Report of the eighteenth annual meeting of the United States Dive Stock 
Sanitary Association {Rpt. U. 8. Live Stock Sanit. Assoc., 18 (1915), pp. 
figs. B4 ). — ^The papers presented at the eighteenth annual meeting are as fol- 
lows: Foot-and-Mouth Disease, by A. D. Melvin and J. B. Mohler (pp. 16- 
27) (B, S. B., 32, p. 877) ; Foot-and-Mouth Conditions in Tarious States (pp* 
27-66) ; Recent Developments in Tick Eradication, by P. F. Bahsen (pp. 67-77) ; 
The Use of Concrete for Sanitary Farm Improvements, by L. A. Warner (pp* 
77-31) ; The Recognition of Atypical Forms of Blackleg in the United States, 
by K. F. M^er (pp. 91-08) (see p. 276) ; Hog Cholera Control Investigations 
of the United States Department of Agriculture.— Report of Progress, by if. 
Dorset (pp. 99-412) (see p. 280) ; Uniform Methods for Control of Hog Cholera, 
by F. Fischer (pp. 112-418) ; Standardization of Antihog-Oholera Serum, by' 
T. F. Haslam (pp. 118-123) (see p. 280) ; Methods of Manufacturing Anti^g- 
Oholera Serum and Virus, by F. A. Bolser (pp: 123-127) ; The :bf 

Hog-Oholera Serum, by X Rbichel (pp. 127-138) ; Antihog-Chol^ra, 3^^ 
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ductioa in Kentucky, by B. Graham (pp. 138-146) ; Trichinosis, by B, H. Bansom 
{pp. 147-165) (see p. 276) ; Suggestions Relative to the Control of Interstate 
Movements of Live Stock, by X I. Gibson (pp* 166-174) ; Report of the Com- 
mittee on Uniform Standards of the Eastern Live Stock Sanitary Association 
(pp. 174r-185) ; The Spread of Disease Through Garbage, by V. A. Moore (pp. 
1S5-18S) ; The Glanders Question in Connecticut, by F. G. Atwood (pp. 189- 
207) ; Live Stock Importation Pi'oblems in the Philippines, by A. B. Ward, pp. 
207-220) ; Infectious Anemia of the Horse, by H. Schmidt (pp. 220-225) ; 
Worthless Disinfection, A Serious Problem in Live Stock Sanitation, by J. T. 
A. l¥alker (pp. 225-231) ; etc. 

[Beport of veterinary* work in California] (California 8ta, Rpt, 1915^ pp* $$y 
87, 88-43). — Studies were made by Ledyard of the thread lung-worm (Dictyo- 
caulus filaria) during an outbreak in Marin County in a recently purchased 
herd of 150 Angora goats. Embryos and ova of this nematode were kept alive 
in wet soil for three months. It occupies the bronchi and pockets in the nasal 
passages, death appearing to be caused through suffocation. Fumigants, tracheal 
injections, and anthelminthics were found to be valueless as remedial measures. 
It was found that mature worms do not survive vapors of chloroform for 
longer than 3.5 minutes under laboratory conditions, and an injection of 1.5 
cc. of chloroform into each nostril proved successful in eliminating a number of 
the worms without any harmful effect on the host resulting. The outbreak was 
brought under control by means of chloroform, isolation, and sanitary measures. 

During the course of lung-worm investigations the goats were found to be 
seriously infested by lice, which represent a new species, described by V. Ij, 
Kellogg as Tricho^ectes hemsL 

A practical application of a method of vaccination against chicken pox de- 
vised at the ^Wisconsin Station (E. S. R., 81, p. 887) was made by J. B. Beach. 
In a badly infected flock in which 1,177 fowls were treated only 9 per cent 
subsequently developed chicken pox lesions, whereas 87.5 per cent of 121 fowls 
in the same pen left unvaccinated subsequently developed the disease. Figures 
presented indicate that vaccination has a curative as well as a preventive value. 

Experiments were made by X Traum in massaging the injected area in the 
intradermal tuberculin test. It was found in 135 cattle tested that massaging 
in this way neither obviated nor decreased the reaction but increased it in 
* 9 cases. 

Five of 7 calves immunized in 1913 against tuberculosis after the method of 
I'earson and Gilliland, were killed, one showing tuberculous infection, one lesions 
the nature of which was not determined, and three no lesions, 0. M. Haring 
concludes that the methods of von Behring and the modifications used by Pearson 
, and Gilliland not only failed to protect sufficiently to be of practical value, but 
that the Pearson and Gilliland method with Culture Bavenel M is positively dan- 
gerous in that the vaccine may in some cases transmit bovine tuberculosis. In 
order to t^t the infectivity of a dairy barn, corral, and fiO-acre pasture in v^leh 
a tuberculous herd had been kept and where several open cases of the disease 
. occurred, 25 nonreacting healthy animals were placed therein one month after 
removal of all infected animals, the manger, water troughs, etc., being left In the 
, condition in which they were found. After an interval of 70 days the cattle were 
tested and none reacted, and 11 were killed for beef and no lesions could be 
, found. ; The remaining animals were tested at the end of 6 and 12 months, re- 
spectively, but no reaetoi^ had developed. 

Further data are given on stock diseases in the Imperial Valley (E. S. E., 26, 
p. 482). There is said to have been 1^ hog cholera in the valley than during 
previous y^rs. Dermatitis in horses, which occm^ in the valley primarily dur* 
' lug hot weath^, is said to improve under proper grooming. Excellent r^lts 
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have been obtained from the application of a preparation consisting of salicylic 
acid 4 oz,, creolin 4 oz., liquid pitch 4 oz., sublimated sulphur 2 oz., and cotton- 
seed oil 1 pint. The shin disease of pigs, known locally as smallpox, has been 
demonstrated by W. J, Taylor to be due to the presence of Demodeao foUiculonm 
mis* Dipping in a 2 per cent compound cresol solution with water greatly re- 
lieves the condition, destroying JSacUlm necrophorus which infects the papules. 

Beport of the state veterinarian, C, Keane (Bien* Bpt State Vet Oat^ 7 
(X914)f pp* 14 ) • — ^This report relates largely to work with infectious diseases, 
.cattle tick eradication, scabies in sheep, etc., for the biennial period ended June 
30, 1914. 

Beport of veterinary department, G. F. Dawson, W. A. Mtjnseli,, and J. W. 
DeMilly (Ann* Rpt* Bd. Health Fla.^ 26 (1914) f pp- 191-^247)* — ^This report 
includes accounts of hog cholera and cattle tick eradication work. 

The authors have found that “the virus of hog choera is digested in the intes- 
tinal tract of buzzards, and that the droppings of buzzards fed on the flesh of 
hogs dead from cholera do not produce cholera when mixed in the feed of hogs. 

, . , While the buzzard does not carry hog cholera in its droppings, it seems 
highly probable that the buzzard does carry the virus, not only of hog cholera, 
but of many other diseases as well, on its feet and feathers and in its vomitus*** 

It is thought that the disease of dogs known as black tongue may be due to 
the infestation of Undnaria canina since all that were given the thymol-salts 
treatment recovered. Reference is made to the occurrence of Aujeszky’s disease 
or mad itch (infectious bulbar paralysis) in mules in Florida. 

Report of the veterinarian, J, B. Paige (Massaclmsetts Sta* Bpt* 1914, 
i, pp* 67a, CSd )* — ^The diagnosis of bacillary white diarrhea of fowls by the 
agglutination test for Bacterium pullorum as previously described (E. S. R., 81, 
p, 683) met with considerable success and was made use of in eliminating car- 
riers of the disease. 

Veterinary notes, T. W. Cave (Jour* Southeast* Agr. Col* Wye, Ho* 2$ (1913), 
pp* 333--y337, pi* 1)* — ^These notes relate to prevention of white scour in calves, 
by T. W* Cave and W. H. Reid; blackhead in turkeys, by T. W, Cave; notes on 
the life histories of some nematodes parasitic in the alimentary canal of sheep, 
with suggestions for the treatment of the animals so infected, by H. E. Hornby ; 
parasitic gastritis and enteritis of sheep, and bacillary necrosis of the liver, a 
disease of the unborn lamb, by T. W. Cave. 

Annual report of the veterinary service for the year 1913, W. IiITTiewoou 
(Aim* Rpt* Vet* Serv* Bgypti 1912, pp* 27)* — ^This report deals largely with 
work With contagious diseases of animals and the work of the veterinary path- 
ological laboratory. 

Report on the civil veterinary department (including the Insein Veteri- 
nary School), Burma, for the year ended March 81, 1915, G* H. Evans (Ann* 
Rpt* Civ* Vet* Dept* Burma, 1915, pp* 7^15, pi* i).— This report includes ac- 
counts of veterinary instruction, the occurrence and treatment of contagious 
diseases, etc. 

Applied immunology, B. A. Thomas and R. H. Ivy (Philadelphia and Lon- 
don: J* B* lAppinoott Co*, 1915, pp. XV +^59, pis* 26, figs* 4 ^)* — The authors deal 
with the subject as related to the practical application of sera and bacterins 
prophylactically, diagnostically, and therapeutically. It has been their aim to 
omit most of the experimental research and to present theories only in so far 
as they may assist in a more thorough comprehension of the subject. In ah 
api^ndix the serum ^eatment of hemorrhage, organotherapy, and chemotherapy 
are dealt with., ' 

, Inv^tigatlohs of the toation of, toxins by the 
(Am* (1912), Ho* 4 pp. repb^ 
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ducted, together with a review of the literature, a list of 26 refereuces to which 
is included. 

The autlior finds that the leucocytes of the horse possess the property of 
neutralizing diphtheria toxin and that this capacity does not depend upon the 
physicochemical property of their protoplasm but upon their activity. The 
leucocytes of the horse are capable neither of absorbing nor of neutralizing 
the tetanus toxin. Only leucocytes of the rabbit which contain from 15 to 20 
per cent of macrophages possess this property and their effect is not very 
pronounced. The leucocytes are the defenders of the organism in its fight 
against pathogenic agents and their toxins and deternoine the natural immunity 
against the latter. 

Parasitism and EosinopMlia, D. E. Paxjlian (Compt Rend. Boc. Biol. 
IParisJ, 78 {1915), No. 7, pp. 155, The author finds that helminth toxins 

sensitize the organism and the anaphylaxis causes the eosinophils to appear, it 
being their part to defend the organisms against the toxins just as the poly* 
nuclears defend against the microbes. 

The recognitioB of atypical forms of blackleg in the TTnited States, K. F. 
Mexee {Rpt. V. B. Live Stock Banit Assoc., 18 {1915), pp. 91-98). — “Attention 
is called in this note to the occurrence in this country of ‘atypical^ blackleg. 
The term is used to specify that blackleg can occur in cattle without showing 
the lesions published in text-books and commonly emphasized to students and 
the laity. The pathologic-anatomical lesions (particularly in the internal or- 
gans, as liver and pleura) are far more multiform than suspected. It is essen- 
tial tliat complete autopsies be made on aU cattle; also, sporadic cases often 
.offer valuable information and enable the sanitary officer to prevent further 
losses. The methods of diagnosis are cited and explained.* 

‘*The occurrence of blackleg affections in hogs in this country (in Pennsyl- 
vania) is reported. As a causative agent, the so-called Ghon-Sachs bacillus 
has been found. These results are confirmed by the work of Koves in 
Hungary.” 

Contributions to the serodiagnosis of glanders; the technique of the K. H* 
reaction in diagnosing glanders, W. Pfeileb and P. Scheffueb (Berlin. 
Tierdrztl. WcJimehr., SI {1915), No. 11, pp. lBl-124). — ^The K. H. (conglutina- 
tion-hemolysis) reaction of Pfeiler and Scheyer is a reaction in which there is 
hemagglutination and deviation of complement at the same time. If condi- 
tions are unfavorable for complement fixation, hemolysis occurs. 

In a study of over 5,000 sera, some were found which did not give the agglu- 
tination, complement fixation, or conglutination reactions, but which fave the 
K. H. reaction. The K. H. test seems to be adapted to the diagnosis of chronic 
cases of glanders. Cases were found which did not give the K. H. reaction, 
but gave results with the complement fixation method. 

Trichinosis, B. H. Kawsom (Rpt. XJ. 8. Live Btoch Banit. Assoc., 18 (1915), 
pp. 147^165). — ^Following accounts of the parasite Trichinella spiralis and the 
disease caused by it, tlie author discusses sources of infection, prevalence of 
trichinse in hogs, effects of heat, low temperatures, and salt upon trichinse, and 
prophylaxis. 

&periments in the tryposafrol treatment of trypanosomiasis (Trypa* 
mmoim brucei) in guinea pigs gnd of piroplasmosis in dogs, G. H. F. NutTaix 
and E. HiNnnn (Parasitologp, 8 (1915), No. 2, pp. 218-22$) .^In tests here 
I reported both tryposafrol and novo-tryposafrol exerted a directly injurious 
I effect upon guinea pi^ infected with 5P. brucei. Four dogs infected with 
Piropiqma amis died, although treatment with novo-tryposafrol was given 
under the most favorable conditions, starting oh the date of inoculation. The 
drug exerted no infiuence upon the course of the disease nor upon the appearante 
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of the parasites and their progressive increase in the blood. Novo-trypbsafrol 
may therefore be regarded as useless in the treatment of canine piroplasmosis 
and, judged from these results on dogs, it will no doubt prove to be ec^ually 
useless in the treatment of bovine piroplasmosis when it has received a scien- 
tific trial in competent hands. 

In view of the negative results obtained by ourselves and other independent 
investigators, working especially with trypanosomiasis, we conclude that the 
value of tryposafrol or novo-tryposafrol as a remedy for any of the diseases 
enumerated by the authors is open to grave doubt, since the chief claims as to 
its efficacy were based on experimental results which the authors state that 
they obtained with nagana.” 

A list of nine references relating to tryposafrol is appended. 

The tubercle bacilli content of the musculature, the blood, and the lymph 
of apparently nontuberculous animals, M. Muller and T. Ishiwaea (Gentlh 
Bakt [etc.], 1. AM*, Orig., H (1914), No. 5-6, pp. 893-455, fig. 1 ). — ^The authors 
report that the dissemination of tuberculous infection in the animars body 
takes place chiefiy by the lymphogenous route. Tubercle bacilli are not as a 
rule demonstrable in the blood stream of animals affected wdth generalized 
tuberculosis, nor are they always noted in tuberculous broncho-pneumonia with 
foci. A tuberculous Infection of the intermuscular lymph nodes does not Indi- 
cate an infection of the blood. When tubercle bacilli are present in the blood 
or in the intermuscular lymph nodes the musculature is almost always free 
from them. The tuberculous infection of the intermuscular lymph nodes occurs 
as a rule in either a purely lymphogenous or hematogenous manner through the 
agency of the nourishing blood vessel. The infection of the various organs of 
the animal body which do not communicate directly with the outside is not 
necessarily brought about by w’ay of the blood stream. Some heavily tubercu- 
lous animals harbor latent tubercle bacilli in the spleen, liver, and intermuscular 
lymph nodes. 

Banish, investigations showing how tubercular fowls infect pigs, J. I. 
Dunne (Trans* in Jour. Bd. Agr. ILondonJ, 22 (1915), No. 1, pp. 4^-i5 ). — 
Investigations having shown that pigs may be infected with avian tuberculosis, 
examinations were made, at the Danish State Laboratory, of tuberculous mesen- 
teries and tonsils taken at .at>attoirs of several swine-slaughtering companies. 

Examinations of the diseased organs of 118 tubercular pigs showed 66 of them 
to contain bacteria identical in every respect with avian tubercular bacteria, 
and 28 to contain tubercular bacteria of the bovine type. In the remaining 4 
cases t]^ bacteria deviated in form from both types, but in two cases closely 
resembled the avian type. 

** The results of the foregoing examinations show that the character of the 
disease varies in accordance with the type of tubercular bacteria by which the 
pig is attacked. An attack of avian tubercular bacteria Is usually of a local 
character, while that of bovine tubercular bacteria is of a general character. 
... On the whole the results of the investigations show that the overwhelming 
majority of the cases of mesenteric tuberculosis are of a local character and 
almost exclusively due to avian tubercular bacteria.^’ 

Examinations of swine on five farms at Kemkolde with a total of 16B pigs, 
where bovine tuberculosis no longer exists but where the poultry was tuber- 
cular, gave 6, 1% 18, 21, and 36 per cent, respectively, of tubercular animals. 

In two cases where the existence of avian tuberculosis amongst the swine was 
detected the owners disinfected the sties and the hen roosts and carefully isolated 
the animals. The swine reared under the new conditions were found to be 
entirely free from the disease, although prior tp taking these precautions 
or more animals in every lot were found to be It 
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that the infection of pigs with avian tuberculosis can be prevented most effec- 
tively by isolating the pigs and the poultry and taking drastic measures for the 
eradication of the disease amongst the latter.” 

Observations upon the tuberculin test as applied to bovine animals, F. 0. 
Masois (Dept, Agr, and Tech, Instr. Ireland Jour,^ 16 (1916), No, pp, 818- 
831 ), — ^Xhis report presents temperature charts which record the results of 
experiments w-ith 300 reacting cows. The conclusions arrived at have been 
summarized by the author as follows: 

‘‘It has been proved beyond doubt that an injection of tuberculin will 
confer upon a tuberculous animal the power of resistance to a second injection 
for a certain period. If the amount of the first injection be increased, no 
increase in length of the period of resistance to a second injection occurs. 
Tills acquired power of resistance to the action of tuberculin was found to be 
retained for one week in 100 per cent of cases, two weeks in 50 per cent of 
cases, and three weeks in 83 per cent of cases. In no case did it continue for 
four weeks. 

“ If in testing animals which had previously received an injection of tuber- 
culin a double dose be employed, then a reaction will be obtained between the 
third and sixth hours in at least 45 per cent of cases. Repeated injections of 
tuberculin at intervals of 14 days or 21 days gradually increases the number 
of animals in the groups which will resist a further injection. It has been 
found that if a group of animals be injected with a dose of tuberculin every 
14 days until four doses have been given, then on the fifth injection no reaction 
follows in any of the animals, A longer period is required to obtain the same 
results if the doses be separated by three weekly intervals. 

“ The ophthalmic and intradermal methods of testing have proved entirely ^ 
satisfactory in our hands. Easily demonstrable reactions have been obtained 
in animals previously or simultaneously subjected to subcutaneous injection 
of tuberculin, also in animals tested by the ophthalmic and intradermal 
methods one week previously,” 

Failure of tuberculin to cause reaction in tubercular cattle, H. K. Beery 
(Yet AlumM Quart. lOMo State Univ.J, $ {1916), No. 2, pp, 60-6Jk).—A table is 
given of the temperatures and post-mortem findings of 178 cattle which gave no 
reaction to the tuberculin test but were found to have tubercular lesions. 

The production and detection of specific ferments for the typhoid-coH 
group, Q, H. Smith (Science, n, ser,, 42 (1916), No. 1080, pp, 854* 865), — ^Experi- 
ments reported indicate that previous treatment of the bacteria with Immune 
serum renders them more susceptible to assimilation by the body an# thus em 
ables them to bring about a more rapid formation of the specific ferments which 
may be, detected by the Abderhalden test, 

li^eases; and treatment of the horse, cow, and hog, W. tf, Oobdon (Wim- 
mac, Xnd.: Loehrke d Gordon, 1914* PP- V+144)- — A popular work. 

Investigation of live stock conditions and losses in the Selby smoke ssone, 
0, M, Habino and K, F. Meybb (U. S, Dept, Ini., Invest. lAve Stock Conditions 
Losses in Setbp Smoke Zone, 1916, pp. 474’^02, pis, S ) , — ** It appears prob- 
able that in the past considerable damage to horses has occurred in the smoke 
zone from l^d emanating from the Selby smelter. The effects of this previous 
injury are still evidenced by a number of long-standing eases of roaring in horses. 
The clinical symptoms of roaring in th^ horses are due to partial paralysis of 
those muscles of the larynx supplied by the recurrent laryngeal nerves. This 
paralysis is probably due to the ingestiou of lead. In some cases aspiration pneu- 
monia, on account of the paralysis of the pneumogastric nerve, had developed. 

“ The value of the animals affected is reduced 60 to 90 per cent, according 
to the severity of the paralysis, In two oases fatal results have been brought on 
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through the inhalation of food particles, which results in gangrenous pneumonia 
(so-called * Vagus pneumonia’). To date (July 19, 1914), we have not been 
able to find any evidence of injury since March, 1914. There is no evidence or 
suspicion that the smelter smoke has ever injured cattle or hogs. It is claimed 
by certain owners that sheep have been injured, but we have been unable to pro- 
cure any clinical evidence to substantiate such assertions. 

Until additional evidence can be found, there is no reason to believe that the 
Selby smelter smoke is doing any damage to live stock at present (since March, 
1914)," 

Corrosive sublimate poisoning stock, E. W. Daknee (North Dakota Bta, 
Bpec. Bui., S (1915), No. 21, pp. S53, 854.) , — Statements have been made that in 
some instances stock have been poisoned from drinking water which had stood in 
galvanised troughs previously used for treating wheat for smut with corrosive 
sublimate. On immersing a galvanized iron plate in a 3 per cent solution of cor- 
rosive sublimate it was found that the solution lost in strength about 1 per cent 
in 1.5 hours, while the plate had corroded and lost 5.14 per cent in weight. 
Plates thus treated were placed in well water for about 3 weeks. The plate was 
found to be rusted and had lost 0,73 per cent in weight. Untreated plates were 
found not to be rusted. The water was found to give tests for mercury salts. 

Effect of cotton-seed meal feeding on the regenerative organs of the cow, 
W, A. Babnett (Vet Alumni Quart (Ohio State Univ.^, 8 (1915), No. 2, pp: 78, 
74). — ^In an effort to reduce the number of abortions and retained afterbirths in 
a certain farm herd in which negative complement fixation and agglutination 
tests had been obtained, the feeding of cotton-seed meal was discontinued for 
seven weeks before calving, a bulky food with a small quantity of concentrates 
being substituted. In cases where this was tried the percentage of retentions of 
afterbirth was reduced. 

With the remaining pregnant cows a balanced ration containing a very small 
quantity of cotton seed was used. Notwithstanding these precautions the num- 
l>er of abortions was not diminished although less retention of afterbirth oc- 
curred, Once the toxic substance contained in the meal is taken up by the 
system its elimination is apparently difficult; at least it is little infiuenced by 
change in feed alone, Epsom salts seemed to assist in preventing retention of 
afterbirth. 

The constant feeding of cotton-seed meal and hulls has been observed to 
produce abortion and retention in various parts of South Carolina. Failure to 
conceive when bred is a common sequela. This seemed to be due in many cases 
to a el8sing over of the os uteri by adhesions ; breaking down the adhesions 
seldom removed the sterility, however,” 

The bacterial flora of the buccal cavity of healthy hogs with special ref- 
erence to auto-infection in hog cholera and swine plague, A. van pee Laan 
(Venibl. Baht [etc.], f. Aht, Orig., 74 (1914), No. 7, pp. 547-^575). — ^The object 
of this investigation was to determine the bacteria 'which occur in the mouths 
of healthy hogs. All pigs examined were young animals 6, 7, and 8 weeks old. 

From the buccal membrane of every pig Bacillus coli strains and gram- 
positive cocci were isolated. From two hogs B. protem was obtained. Ovoid 
bacilli were found in the buccal mucosa of three pigs, baeiUi Of the paratyphoid 
B group twice, and a number of nonpathogenic saprophytes. From the mouths 
of two hogs organisms having the cultural characteristics of B. voUageen and 
B. typM mis (Gl§,sser) were isolated, but they did not, however, behave the 
same serologically and pathologically. Erysipelas bacteria and the tulwele 
bacilli were not found. 

The ovoid bacilli residing saprophytically in the mouths of h^, 

- could not be dtetliii^iahed morpholo^caily or culturally 
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Among the ovoid bacilli tliere wore virulent strains, the virulency of which 
could be increased by passage through animals, and the strains could produce 
in pigs a condition typical of swine plague. With the complement fixation test 
the saprophytic ovoid bacilli were proved to be identical with the bacillus of 
swine plague, and probably all of the nonpathogenic strains of ovoid bacilli can 
under certain circumstances become pathogenic and cause auto-infection. The 
author agi*ees with Glasser, Dammann, Stedefeder, Pfeiier, and Kolilstoch that 
the diseases coming under the caption of hog cholera are not all caused by the 
same virus, one being caused by the filterable virus and the other by B, t'l/pM 
suis. The latter is in no way identical with B, snipestifer, 

A list of 35 references is appended. 

The relation of parasites to hog cholera, J. W. Conn A way ( Breeder^ ^ Clasi., 
68 (1915) y No, 17, pp, 718, 720), — A. description is given of the more common 
endoparasites of hogs, namely, the common round worm (Ascaris snis), thorn 
headed worm (EclimorhyncJius gigos), lung worm (Strongylus paradoms)^ and 
hidney worm (Btepliamirm dentatus). They are deemed a source of irritation 
and inflammatory conditions, thus increasing the susceptibility to hog cholera. 

! Hog-cholera control investigations of the United States Department of 
Agriculture. — ^Heport of progress, M, Dorset (Rpt, U, S, Live Stoajc Sanit, 
Assoc,, 18 (1915), pp, 99-112, figs, S ), — ^A report upon the progi'ess of the worh 
being carried on by this Department. 

Standardijsation of antihog-cholera serum, T, P. Haslam (Rpt, U, 8, JAva 
Btoeh Smit, Assoc,, 18 (1915), pp, 118-123 ), — ^An account of work in the stand- 
ardization of serum carried on at the Kansas College serum plant. 

Proceedings of the meetings of committee on federal ante-mortem inspec- 
tion, national Live Stock Exchange (8t, Joseph, Mo,: McDonald Printing Oo- 
{IBHil, pp. SO ). — ^This is a report of the committees on ante-mortem hog 
inspection. 

The dog as a carrier of parasites and disease, M. C. Hall (U. 8. DepL 
Agr, But 260 (1915), pp, 27, pis, i^). — A summarized account of the subject, in 
which the author calls attention to the increasing damage done by the stray 
and uncared for dog as a carrier of parasites and disease germs harmful to 
both man and live stock. 

The cause of pernicious anemia of the horse, E. Seyderrelm (Vcrhmdt 
Deut, Path, Oeselt, 191i, pp, 456-460 ), — ^This address, based upon investigations 
previously noted (H. S. K., 33, p. 681), is discussed by Joest, Schridde, and 
Huguenin. 

Preliminary report on the recognition of swamp fever or Infectious anemia 
in Hew York State, D. H, Udall and C. P. Pitch (Cornell Tet,, 5 (1915), Ho. 
2, pp, 69-80, pis. 3).— The authors here report upon an outbreak of swamp fever 
that extended over an area 25 miles s<iuare, located In the northern part of 
St. Lawrence and Franklin counties, H. Y., and having for its northern boundary 
the St Lawrence Eiver. A considerable portion of the infected region is in- 
cluded in the St. Hegis Indian Keservation, and the owners of many of the ani- 
mals were Indians. The author has been unable to find any previous account 
of its occurrence in the eastern United States. 

Some spirochetes found in papillomatous neoplasma in horses, M. OABrANO 
(Ce^mt BaU. let€,J, 1, AU., Grig,, 74 (1914), No. 7, pp, 584-591, pi, 1, figs. 
18 ). — The author describes an affection of the mucous membrane of the horse 
that is characterized by papillomatous neoplasma containing spirochete forms. 
Clinically the lesions resemble those found in glanders. 

Poultry diseases, their symptoms, prevention, and cure, E3. J. Butzk:®, 
C. T. Patterson, and T. R Quisenbebry (Mountain Grove, Mo,: Amer, 8cfml 
Poultry Mmlxmdry, 1914, pp, 93, figs, 80 ), — popular account. 
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Anatomical and Mstological studies on some new species of avian cestodes, 
HfiLfiNB Bacsyi^ska (Buk Boo, WeucMtel, Sci, Nat., 40 (1914), pp, 187-^89, figs, 
73 ). — Fifteen new species are here dealt with of which two, namely, Davaimea 
penetrans and D, cohnl, were taken from the domestic fowl ( 0aUm domeetiom) 
in West Africa. 


ETTML EEGINEEEING. 

Bsperiments in the use of current meters in irrigation canals, S. T , Habd- 
ING (XI, B, Dept. Agr,, Agr, Research, S (191S), No, 6, pp. 217-8S2) .--In 
connection with experimental work by Scobey previously noted (E. S. R., 33, 
p. 183) comparisons of various methods of current-meter gaging of irrigation 
canals were made with measurements in which the velocities at from 70 to 120 
points were taken. Canals of various types of cross section having -discharges 
varying from 2 to 2,600 second-feet and velocities of from 0.5 to 8 ft. per second 
were included. 

** In 96 measurements the 0.2 and 0.8 depth, or two-point method gave results 
averaging 0.73 per cent too high, and the 0.6 depth, or single-point method gave 
results 4.8 per cent too high. The average variation for a single measurement 
was 1.5 per cent for the two-point method. If the results for the single-point 
method are corrected by ~5 per cent, the average variation of a single observa- 
tion is 2.6 per cent. 

. In 55 measurements the vertical integration method gave results averaging 
0.76 per cent too high, and an average variation for a single observation of 2.07 
per cent The use of three-point methods gave errors greater than the two- 
point method alone. 

“There were no marked variations of the accuracy of Any of these three 
methods due to difference in velocity, depth, or value of n in Kutter’s formula. 

“ In 92 measurements to determine the coefficient to be used to reduce the 
maximum surface velocity as measured by small floats to the mean for the 
entire cross section the coefficient was found to vary with the value of n in 
Kutter’s foi*mula and the size of the canal. For water cross sections of over 
about 35 sq. ft. the coefficient remains constant for any given value of . 
The coefficient varies from 0.6 to 0.91 for different conditions. The average 
variation of the coefficient for a single observation from the mean values was 
about 6 per cent, and in one-fifth of the observations exceeded 10 per cent. 

“ In 89 experiments on the use of observations of varying numbers of ver- 
ticals across the -width of canals, it appears that in uniform cross sections, 
such as flumes or lined canals, observations in 8 verticals gave an average 
within X per cent and in 4 verticals within 3 per cent of the discharge obtained 
within 16 verticals. In earth canals observations in 8 verticals give an average 
within 3 per cent and 4 verticals within about 9 per cent. For equivalent 
accuracy about twice as many verticals should be observed in ordinary earth 
sections as in uniform lined sections. 

“It was found that the use of only 2 verticals located from one-fifth to 
one-sixth of the width of the water surface from the sides of the section in - 
canals with vertical sides such as fiumes, gave results within an average of 
2.5 i>er cent. In concrete-lined sections with sloping sides similar results were 
obtained where the velocities were measured at from one-fifth to one-fourth 
of the width from the sides, and the areas were secured from the known cross 
sections. ■ 

“In earth canals 2 points from one-fifth to one-fourth of the width of the 
water surface from the sides give velocities varying from the mean of . the 
Whole cross section by about 6 per cent. Where the depths at these two points 
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are used to give the average depth, the total discharge is detei’jnined with an 
average error of about 6 per cent Errors in individual experiments were much 
higher/* 

See also a previous note by Scobey (E. S. R., 31, p. 288). 

[Irrigation investigations in California] (California Sta, Rpt. 1915, pp, 
14-17 ), — ^Irrigation investigations made in cooperation with the Office of Experi- 
ment Stations of the U. S. Department of Agriculture and with the California 
State Department of Engineering under the direction of E. Adams are reported. 
Experiments on the economical use of irrigation water by F. Adams and B. D. 
Robertson on about 70 Sacramento Valley farms showed that “ on the average 
the same rule of diminishing yield and diminishing profits, where more than 
30 acre-inches of irrigation water have been applied to alfalfa, holds equally 
on those farms, although, of course, the economical duty of water for alfalfa 
on very open and very tight clay soils differs considerably. The depth applied 
annually on the 70 farms has varied from 1.04 to 9.50 ft. On one farm, Avhere 
the application was 9.59 acre-feet per acre, the yield of alfalfa was only 5,84 
tons per acre and on another, where the application was 1.04 acre-feet, the 
yield was 7.17 tons per acre. In the former case the soil was underlaid with 
coarse gravel, whereas in the latter case it was a silt loam.’* 

Duty-of-water studies on alfalfa soils by F. Adams, S. H. Beckett, and O. W. 
Israelsen, during which more than 18,000 soil-moisture determinations were 
made, showed that in one case ** the amount of w*ater applied at each irriga- 
tion was nearly five times the calculated -water capacity of the first 6 ft. of 
soil and nearly five times the quantity retained.’* In another case desirable 
practice was illustrated in that ^‘the calculated water capacity, the quantity 
applied, and the quantity retained were very nearly equal,” On most hilrd 
soils studied “ it was impossible to get into the soil more than about one-third 
of the amount the first 6 ft, could absorb. ... 

It is obvious from these results that it is not economical to apply 2 acre- 
feet of water at an irrigation when 0.5 acre-foot is all the upper 6 ft. of soil 
will retain. It is equally obvious that a type of practice that fails to put irriga- 
tion water into the soil where the crop can utilize it is faulty.” 

Irrigation, of rice on the coastal prairies of Texas, C. G. Haskell (Texas 
Dept, Apr, Bui, 43, pp, 88-116, figs, 8),— This paper deals with the methods 
developed for the irrigation of rice in southeast Texas. 

The soils of the locality consist of sandy loam, loam, and heavy black clay, 
with an impervious subsoil near the surface, and are considered to be well 
suited for rice growing. A good supply of fresh water is considered essential 
for rice irrigation, and 99.S per cent of the -water used is pumped. The pump- 
ing machinery generally is designed to provide 1 cu. ft. of water per minute 
per acre of land irrigated, the lift varying from 10 to 80 ft. Fourteen years’ 
study of the duty of water for rice irrigation indicated that, allowing time for 
a breakdown of the pumping plant and for the stopping of pumping during 
or after rains, the duty of water for rice irrigation for px'airie land irrigated 
from canals varies from 7,5 to 8 gal. per minute per acre, depending upon 
the character of the land and the distance the water is conveyed. For the black 
clay loam or loam alluvial soils along the rivers 10 gal. of water per minute 
per acre is considered necessary, while land with a loose subsoil near a river 
or lake may require 38 to 40 gal. per minute per acre. Petroleum has been 
found to be the best fuel for pumping plants within short distances of the oil 
fields. 

The irrigation canals are built on the highest ground and consist of two 
parallel levees built on the surface of the ground 50 to 200 ft. apart with 
laterals or smaller canals branching &om the main canals to reach land on 



BURAL EISTGIKEERIFG. 


283 


all sides. Further general information is given regarding the building of canal 
embankments, the distribution of water from canals, and for drilling and 
casing wells. The vertical centrifugal pump has been found to give the best 
satisfaction in all respects and is said to be almost universally used. 

Experiments conducted to determine the effect of water containing different 
percentages of sea salts on growing rice are also reported, the percentages of 
salt in the water varying from 0.05 to 1 per cent. It was found that water 
with more than 0.3 per cent of salt when applied every two weeks after the 
rice had stooled in fresh water killed the rice. Rice irrigated with water 
containing 0.2 and 0.3 per cent of salt made only short heads and small grains. 
When salt water was applied only once and fresh water was applied at the 
next irrigation the injury was not so great as when the rice was irrigated 
with salt water several times, and when salt water and fresh water were 
applied alternately every two weeks during the season the rice was not injured 
ciuite so much as when only salt -water was applied. 

** Two-tenths per cent or more of salt in the irrigation water will cause some 
of the leaves and hulls of the rice plants to turn brown. The more salt there 
is in the water beyond a certain percentage the greater is the injury ; 0.15 or 
0.1 per ^ent of salt in water will cause the rice to grow better thau 0.05 per 
cent, which shows that these small amounts of sea salt act as fertilizers. 
Larger percentages of salt can be used if there is rain or if there is considerable 
fresh water on the field to dilute the salt water.” 

Further general information is given regarding the preparation of a rice 
field for irrigation, including particularly the application of water, the location 
and building of levees, and the value of irrigation as a means of controlling 
insects and rice plant diseases. 

Drainage and reclamation (Calif omia 8ta. Ept 1915^ p. fS). — Experiments 
on drainage of alkali soils made in cooperation with the Office of Experiment 
Stations of the U. S. Department of Agriculture are reported. 

Four miles of 10- and 12-in. tile drains with 6-in. laterals laid at a depth of 
a little less than 6 ft. in a quarter-section of vineyard soil rendered unproduc- 
tive by alkali were found to remove approximately 97,580,000 gal. of drainage 
water the first season, containing 151,5 tons of alkali, mostly common salt. 

Extensive tests of the soil show a very decided decrease in common salt but 
no material change in the black alkali. A rather unsatisfactory crop of 
Egyptian corn was grown on the east half of the area. After one season’s 
flooding the alkali weed, which was so abundant, has almost wholly disap- 
peared and Bermuda grass is so rapidly taking its place as to become aa 
important factor in the cost of reclamation. The cost of the drainage system, 
including pump and motor, was somewhat less than $70 per acre, while leveling 
the land and operating expenses, including pumping, have cost during the year 
$15 per acre additional.” 

Land drainage by means of pumps, S, M. Woobwabd, revised by C. W. Dew 
(Un Dept Apr. Bui. S 04 . (ISIS), pp. 59, pis. 8, figs. 3),— This bulletin repre- 
sents the results of a revision of the bulletin previously noted (E. S. B., 26, p. 
589) with special reference to the upi>er Mississippi Valley. 

It is stated that a pumping plant should have a capacity sufficient to remove 
as a minimum amount in 24 hours a quantity of water sufficient to cover the 
entire district to a depth of 0,3 in. ” Since it has been shown that the average 
depth of water to be pumped from such districts per year will be about 15 In., 
with well-designed and carefully operated plants the total cost per acre of drain- 
age area per y^r should not exceed ^ cts, for a mean lift of 5 ft. and fL20 
for a mean lift , of 10 ft The administration of the business of the distriet 
ahoui4 be placed ip bamte.of a competent en^neer who familiar 
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drainage work, , , , Pull records of tlie operation of the pumping plant should 
be kept, as well as detailed classification of expenditures. , . * Whei'e prac- 
ticable, gravity outlet sluiceways should be installed in connection with a pump- 
ing plant for use during times of low water outside of the drainage district.” 

Water resources of Hawaii, 1913, G. K. Laruison (I/, 8, Geol, Survey, 
Wuter-Supply Paper 37S (1915), pp. This report, prepared in cooperation 

with the Territory of Hawaii, presents the results of measurements of flow made 
on certain streams and ditches, and rainfall records of four of the larger is- 
lands of Hawaii for 1913, 

Surface water supply of Hudson Bay basins and upper Mssissippi Biver 
for the year ended September 30, 1913 (U, S, Gcol, Survey, Water-Supply 
Paper S55 (1915), pp. 181, pis. 2),— This report, prepared in cooperation with the 
States of Iowa and Minnesota, presents the results of measurements of flow 
made on streams in the Hudson Bay and upper Mississippi Elver drainage 
basins. 

Surface water supply of Oregon, 1878—1910, F. F. Henshaw and H. J, 
Dean (U. S. GeoL Survey, Water-Supply Paper $70 (1915), pp, VII+SiB, 
pi, 1 ) . — This report, prepared in cooperation with the State of Oregon, describes 
the topography, climate, and hydrography of Oregon and gives the results of 
measurements of flow made on streams in the State from 1878 to 1910. 

Brofile surveys in 1914 on Middle Fork of Willamette Biver and White 
Biver, Oregon (U, S, Geol, Survey, Water-Supply Paper $78 (1915), pp. 8, 
pU. 6 ). — ^This report, prepared in cooperation with the State of Oregon under the 
direction of E. B. Marshall, describes the general features of the Willamette 
and White Eiver basins and gives plans and profiles resulting from plane 
table and stadia surveys in the basins in 1914. 

Profile surveys in Spokane River basin, Washington, and JTohn Day River 
basin, Oregon (U, S, Geol. Survey, Water-Supply Paper 377 (1915), pp. 7, 
10 ). — ^This report, prepared under the direction of E. B. Marshall, describes 
the general features of the Spokane and John Day River basins and gives plans 
and profiles resulting from plane table and stadia surveys made in the basin. 

The water resources of Texas and their utilization, W. L. Eockwell ( Terns 
Bept. Agr. Bui, 4$, pp. 7-87, figs. ^S),— This paper reports a preliminary inves- 
tigation of the water resources of the State available and adaptable for irriga- 
ton ; the extent, nature, and location of lands susceptible of and suitable for 
irrigation; methods and equipment used in the application of irrigaton water, 
including the weir, submerged orifice, and rating flume ; and in a general way 
better cultural methods for different crops to -be employed under varied soil 
and climatic conditions. 

Desert wells (U. S. Dept Int,, Off. Indian Aff, {Pub.l, 1915, pp. 8, fig, 1 ). — 
This pamphlet reports the progress made in obtaining deep-well water supplies 
for domestic and irrigation use on the Navajo and Hopi Indian reservations in 
Arizona and New Mexico by the Bureau of Indian Affairs of the Department 
of the Interior, In a number of cases sufficient water has been obtained for 
domestic use, but rarely enough for irrigation. 

Report of the second interstate conference on artesian water, Brisbane, 
1914 (Bpt Interstate Oonf. Artesian Water {AustJ, $ (1914), pp, XX +$95, 
pis. $0, fig, J).— The proceedings of this conference are given. 

Studies on the culture media employed for the bacteriological examination 
of ivsto, la H. M. Chamot and H. W. BEUEiEm (Jour. Aner, VJiem, Soc,, $7 
(10X5), Wo. 8, pp. 1606-18B0, fig. 1). — Experiments with the Schardinger-Dun- 
ham medium for testing for the presence of hydrogen sulphid-forming or so- 
called putrefketive bacteria in water are reported, the purpose of which was 
to <^taih a medium which v?ould yield positive uniform results in the shortest 
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time. Tile method tested consisted of adding a peptone and salt solution to 
the water and observing the effect on a strip of paper impregnated, with lead 
• carbonate and suspended over the mixture after incubating at 37® C. for 24 
hours. 

It was found that irrespective of the inorganic salts present and of the 
acidity of the medium a concentration of between 3 and 4 per cent of peptone 
in the final inoculated and incubated medium appeared to favor the most rapid 
and energetic production of hydrogen sulphid. The addition of beef broth to 
simple peptone media slightly increased its sensitiveness, but not in proportion 
to the increased trouble and labor involved. “ If sodium chlorid is used, the 
quantity added must not be over 1.5 per cent.” Cultures to which this salt 
was added showed greater hydrogen sulphid production than those which con- 
tained none. In 3 per cent peptone media, the presence of from 0.5 to X per 
per cent of potassium chlorid had a decidedly beneficial influence and led to 
quicker, better, and far more uniform results tlian any other inorganic salt 
tried. 

“Positive results of hydrogen sulphid formation may be obtained in *18 
hours. No hydrogen sulphid formation is obtainable in as long a period as 
72 hours from natural waters which are truly * clean,’ while much is formed 
in from 12 to 24 hours with contaminated waters. The feces of domestic 
animals contain bacteria which are capable of producing hydrogen sulphid 
from a simple peptone medium in as large amounts as is the case of the 
bacteria from human feces. The large amounts of hydrogen sulphid rapidly 
produced by organisms of sewage appears to be not due primarily to members 
of the Bacillus coU group. This group of hydrogen sulphid-producing bacteria 
does not actively ferment carbohydrates, Henc^jtesting for their presence is 
a valuable aid supplementing tests for gas producers and is of especial value 
in polluted waters in which the B, coU group is absent. Some evidence has 
been obtained which apparently indicates that hydrogen sulphid is more rapidly 
produced in waters containing a mixed bacterial flora than by the Isolated pure 
cultures alone.” 

Studies on the culture media employed for the bacterfological examination 
of water, II, B, M. Ohamot and 0. M. Sheewoou (Jmr, Amer, Vhem, Boa, 
S7 (19U), No. 3, pp. 194$^1959, figs* 4 )- — ^In continuation of the experiments 
noted above tests were made of tho lactose-peptone media. 

The results showed that “in the fermentation of lactose by bacteria in water 
contaminated by sewage, human feces, the feces of domestic animals, knd pure 
strains of the Badtlm coU group, the total volume of gas formed increases to 
a final maximum with the concentration of the peptone, meat, liver, or meat 
extract employed. The composition of the gas formed is dependent upon the 
concentration of the nitrogen-containing substance employed, 

“ The addition of from 0.5 to 1 per cent of potassium chlorid to lactose-peptone 
media appears to stimulate fermentation and assure more uniform resulta 
Similar beneficial effects are obtainable with sodium chlorid, but of not so 
marked a character. Nothing is to be gained by employing a lactose concen- 
tration of over 1 per cent. Neutral media appear to yield slightly greater 
gas volumes than media slightly acid to phenolphthalein, but media Imving a 
reaction of approximately + 1 per cent ferment considerably more rapidily and 
yield diagnostic results in several hours’ shorter time. 

“ The gas ratios of organisms of the B. coU group are dependent upon the 
conc^tration of the peptone or other similar nitrogenous mate^al in the 
media. The addition of meat infusion to peptone media improves this med^ 
Wfhen low concentrations of peptone are employed, but yields media whom re* 

' , ;;; ^ ^ 'f ^ ■; V ^ ^ ^ 
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actions rapidly change, A very sensitive peptone culture medium yielding tmi- 
form results and large gas volumes consists of peptone 8 to 4 per cent, lactose 
0.8 per cent, potassium chlorid 0.6 per cent, reaction -f 1 per cent. Such media 
show little change on keeping.” 

Studies on the culture media employed for the bacteriological examination 
of water. III, E, M. Ohamot, C. BI. Sherwood, and R, C. Low art (Jmm 
Amer. Chem. 8oc., S7 {1915), No, pp, 2198-2204, figs, 0).-“In the third paper 
of this series studies were made to determine the composition of the gases 
formed in the fermentation of the lactose-peptone media looted in the above 
X3aper. 

It was found that “ the percentage of carbon dioxid present in these gases in- 
creases with an increase in peptone, meat, or liver until an equivalent of ap- 
proximately 4 per cent peptone is reached, after which it remains substantially 
constant. Hydrogen decreases with a rise in peptone until 4 to 5 per cent of 
peptone is reached, after which the percentage of this gas remains substantially 
constant. The * gas ratio ’ varies with the concentration of the nitrogenous 
material present in the medium. Ko methane appears to be formed unless oxy- 
gen (air) has free access to the media and the inoculated medium stands for 
over 24 hours. A small but nearly constant amount of nitrogen is found in 
the gases of fermentation. An excess of oxygen retards gas formation and 
tends to increase the percentage of carbon dioxid.” 

The sterilization of water with lime, 0, Haxler (StadtUcJi, Tiefbaw,, 4, 
pp, 299-SOS; ahs, in Chem, ZentU,, 1914, 1, No, 2, p. 19S; Chem, Ahs,, 8 (1914), 
No, 12, p. 220e), — ^The disinfection of water when calcium oxid in sufficient 
quantity to combine with the free and half-bound carbon dioxid and magnesium 
is added is said to be not due to the toxic effect of calcium oxid. Bacteria of 
the typhoid and coli groups die in 48 hours owing to the fact that intestinal 
bacteria can not live, in water from which the free and half-bound carbon 
dioxid have been removed. Water which has been treated with calcium oxid 
is said to be soon safe for use even if it had been previously polluted with 
Badllua typhosus or sewage. 

Farm water supplies (Minneapolis, Mim,: Bd, JSealth, 1915, pp, 29, figs, 
15), — ^This paper deals mainly with the sanitary side of farm water supplies. 
It points out in a comprehensive manner the dangers lying in a polluted water 
supply and describes and illustrates bad well, spring, and cistern conditions 
and remedies for the same. 

It is pointed out that in the movement of water through the soil natural 
purification takes place. « If a sufficient layer of soil exists between the sur- 
face and the supply, complete purification will occur. The amount of inter- 
vening soil necessary for this purpose depends upon the nature of its composi- 
tion. Under ordinary conditions, as found to exist in Minnesota, 10 vertical 
feet of soil will *be sufficient, provided the well itself is properly located and 
constructed. It is a common belief that pollution may seep through the soil 
for long distances and gain entrance into the well in this way, but such an 
idea is not universally tnie, and, as a matter of fact, the danger of surface 
wash getting into a well in this manner is very slight, and in most localities 
in Minnesota can be ignored as a source of danger,” 

Special attention is also drawn to the dangers of priming wells and in the 
use of deep-dug wells for the deposition of .sewage. 

Clean water and how to get it on the farm, E. W. Trtjllinorr (Nat Food 
Map., $9 (1915), No, $, pp, 192-200, fig9, 8).-— -The substance of this article has 
been noted from another source (E, S. R„ 83, p. 289). 

Water supply, plumbing, and sewage disposal for country homes, E. W, 
TmixMmom (Dom. imimo Md.l, 72 (1915), Noe. 7, pp, 194^m, 
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' S; 8, pp. m-226y figs* 7; P, pp, 254-256, figs. 6; 10, pp. 284-286, figs, 4; 11, pp, 
BIB-615, figs. 5; 12, pp, BBS-840, figs, 8). — The substance of this article has been 
previously noted from another source (E. S. It., 30, p. 690) . 

Brainability of Emscher tank sludge, W. L. Stevenson (Municipal Jour., 
89 (1915), J/o. 12, pp. 427, 428, figs. 2). — ^The author states that the essential 
properties of sludge disposed of on land are odor, volume, and drainability and 
reports the results of experiments to determine a simple test for the last. Com- 
posite samples of each batch of sludge placed on the drying beds of a sewage- 
disposal worhs were submitted to the two following procedures : 

A portion amounting to 700 cc. is placed in a 1,000-cc. measuring cylinder, 
and the amount of clear water separated at the bottom is observed and 
recorded at hourly intervals. This is continued until the sludge begins to 
settle down into the water again. Another TOO-cc. portion is placed in a 
vertical piece of glass tubing of the same internal diameter as the measuring 
cylinder. Over the lower end of the tube is secured a piece of wire screen 
which supports a i-in. layer of small pebbles, a i-in. layer of clean Jersey 
gravel, and a 2-in. layer of fine sand. The tube is held in a retort stand over a 
funnel resting in a measuring cylinder to collect the water draining out of the 
sludge*, and the accumulated amount of water is read at hourly intervals until 
the sludge ceases to drain. The results are graphically reported, together with 
the usual analysis. 

The results indicate that the factors which should be combined to represent 
the drainability of a sludge are (1) the rate of drainage, represented by the 
slope of the first part of the curve, (2) the ratio between the amount of water 
drained from a liter of sludge and the amount of moisture therein as deter- 
mined by the usual evaporation method, and (3) the time required for the water 
to begin to drain out. Good sludge will be indicated by (1) having a steep 
slope, (2) showing a large number for the ratio, and (3) showing a short time; 
poor sludge the reverse. 

Third mtemational road congress (Internat Assoc. Road €ong., Ill, Cong. 
[LondonJ, 1918, Epts., pp. 8885, pis. 56, figs. 878).— The proceedings of this con- 
gress are reported in detail and consist mainly of 123 reports on various phases 
of road design, construction, maintenance, cost, and administration, and on 
laboratory work related thereto. 

Gas, gasoline, and oil engines, G. D. Hiscox, revised by V. W. PAoi (Wow 
York: The Iforman W. Menley PithUsMng Co., 1914* 21. ed., rev. and^nl, pp. 
640, pis. 2, figs. 46B). — In this, the twenty-first edition of this book, it has been 
attempted to include striking examples of all recent developments in the field 
of internal combustion engineering. The design, construction, and operation of 
all forms of gas, gasoline, kerosene, and crude oil engines, including particularly 
farm and gas tractor motors, are dealt with. 

The book contains chapters the subjects usually discussed in such a 
treatise, including the following of particular agricultural engineering interest : 
Cylinder capacity of stationary gas and gasoline engines ; types and details of 
stationary explosion motors; kerosene, distillate, and crude oil motors; and 
farm motors— gas tractor power plants— electric-lighting plants. 

The superiority of electrical power for agricultural operations, W. Beck: 

’S^iZtschr. Lmdw. Kammer Bchlesien, 19 {1915), llos. 20, pp. 596-598; 21, p. 
621). — ^A brief statement of the amount of electrical power required for oper- 
ating different agricultural machines is given. 

Coatings for cement vats {CaUJomia 8.fa. Rpt. 1915, p. Laboratory 

tests by the division of viticulture.and ehology indicate that coating of mixed 
paraf^n and beesw-ax, pai^ffin, rosin, and be^wax, ts^teles fos^l a^half, such 
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as Giisonite, applied in solution oi* melted wltn paraffin or Saracen wax, are 
more satisfactory titan any of the commercial paints tried.’^ 

ETJEAL ECONOMICS. 

The marketing of Wisconsm potatoes, H. 0. Taylor (Wisconsin Sta, Buh 
2SB {191S)t pp, 88, figs. 24 )- — ^The author has estimated that Wisconsin markets 
outside of the State from 20,000,000 to 25,000,000 hu. of potatoes per year. By 
assuming the per capita consumption to be 5 bu. he has estimated that 20 per 
cent of the total potatoes entering interstate commerce comes from Wisconsin, 25 
per cent from Maine, 24 from Michigan, 16 from Minnesota, and 8 from Colo- 
rado. Wisconsin potatoes are consumed principally through the North Central 
States. 

The storage of potatoes is performed largely by farmers. Dealers* ware- 
houses in the potato district of central Wisconsin would, if full, hold only 
about one-third of the potatoes grown in that region. 

The author claims that the price paid for potatoes when they reach their 
desination is influenced greatly by their appearance when the car is opened. 
If machinery for grading potatoes were more generally used Wisconsin potatoes 
would have a wider market and bring better prices. 

He has classified the potato buyers into three groups — ^the big distributing 
companies, the local independent buyers, and the managers of farmers’ com- 
panies. He claims the last-named can perform the function of grading, hand- 
ling, and loading cars more cheaply than the others. The large companies 
spend more than $1,000 a month on telephone and telegraph messages. This 
service is essential to the efficient direction of the potato shipments but must 
affect lai*ge quantities in order to be economical. Generally, the farmers’ com- 
panies do not handle sufficient quantities to warrant such a service, 

Chicago, the greatest market for Wisconsin potatoes, demands potatoes 
shipped in bulk so that they may be sorted before sacking for the city trade. 
This is an expensive system which might be done away with by careful grading 
at loading stations. He finds that the middlemen charges vary according to the 
service rendered and the bargaining power of dealers, buyers, and producers. 
The farmer I'eaps the principal benefit of rising prices and must stand the loss 
if prices are low. 

BRTmgTs* market bulletin (North CaroUm Bia., Farmers^ Market But, 2 
No. pp. 29 ). — ^In this bulletin is given the history of the Currituck 
Produce Exchange. Its failure, as at first organized, in the cooperative sale 
of potatoes is attributed mainly to the fact that the inspection was not of a 
character to establish a reputation for grade. Upon reorganization an inspector 
was employed from without the local community, and a standard grade was 
^tablished which made the exchange very effective as a sales agency. . 

There is also included in the bulletin a form of by-laws for a growers’ cotu^ 
marketing association, and comments regarding the prices received for 1^4 ^ 
apples. The usual list of growers having produce for sale is given. 

Proceedings of tkc seventy-fifth, annual meeting of the Hew York S:^te 
J^cultural Society, 1915 (N. Y. Dept Apr, But *tl (19X5), pp. 15^9^179$, 
pU. 4t, figs, d).— Among the papers read at this meeting were a number relat- ' 
ing to the organization of cooperative enterprises by farm bureaus, the market- 
ing and tran^rtation of agricultural produce, and factors that make for ^ 
success in agricultural cooperation. 

Agricultural achievements and problmns in Horth Carolina, W. A. Grahak 
{BuX. N. €. Dept Agr., SB (X9X5)i No. 7, pp. Ml).— The author shows the 
progress of agricultural production, in. North Carolina in the last fifty years, 
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and compares it with conditions in other States. He also describes the wor^: 
of the difterent divisions of the North Carolina Department of Agriculture to 
improve agiicultural conditions within the State. 

Beport of the Bural Credits Commission (Salem, Oreg.: State, 1915, pp, 
S5 ), — In this report to the twenty-eighth Legislative Assembly of Oregon a brief 
description is given of the various types of cooperative organizations, such as 
the Rochdale societies of Great Britain, the Raiffeisen and Schuize-Delitzsch 
in Germany, the breeding and marketing organizations of Denmark, and the 
Irish Agricultural Organization Society. Recommendation is made that a 
national Landschaften or mortgage credit system be established for furnishing 
short-term loans to farmers, that the States pass laws for the organization of 
cooperative societies and that there be a state federation of farmers’ organi- 
sations, state control of live-stock breeding, and a simplification of land regis- 
tration. 

How debtors and creditors may cooperate (Saskatchewan Dept Agr, 
IPamphlef], 1915, Aug, 1, pp, Jf), — ^In determining what claims should be paid 
first, the following are considered as preferred — operating expenses, such as 
wages, thrashing, taxes, groceries, twine, rent, blacksmithing, and repairs; 
bank loans ; and interest on mortgages ; and the following as ordinary claims— 
land, lumber, machinery, and all other items of equipment. If a farmer has 
not sufficient money to pay all claims, it is believed he should pay all Items 
classed as preferred, as well as interest on all other debts, or, if he can not do 
this, he should pay a part of all his preferred claims and interest on all ordi- 
nary claims. 

It is pointed out that “ debtors could also avoid trouble by knowing accurately 
their ability to pay and, if they have to make promises, by remembering that 
the time of performance will soon arrive and that he who performs what he 
promises is more popular than he who promises and fails to perform.” 

It often happens that debtors are forced by special collectors to give some 
creditor a preference to which he is not entitled, and is hence unable to pay 
the others what he would like to pay them. Cooperation among creditors is 
suggested to do away with this practice, 

Bifty years of agricultural politics, 1865-1015, A. H. H, Matthews (Loifir 
4m: P, S, King Son, Ltd,, 1915, pp, XV-^4S1, pis, 7).— This book gives a 
historical sketch of the efforts of the British Central Chamber of Agriculture 
to effect legislation regarding cattle diseases, local taxation, land tenure, rail- 
way rates and conditions, establishment of a board of agriculture, mult taxes, 
fraudulent competition, and agricultural education, 

Beport and tables relating to Irish agricultural laborers (Dept Agr, and 
Tech, Instr, Ireland, Agr, Bfatis, 19U, pp, 3d).— This report shows the number 
of migratory agricultural laborers, the source, destination, and total supply of 
agricultural labor, and the average rate of money wages paid. 

Connecticut agriculture; Idst of farms for sale, 1915 (Hartford, Conn,: 
Bd, Agr,, 1915, pp, 157, pi, 1, figs, id).— There is given in this report a general 
description of the agriculture of Connecticut, together with the annual list of 
farms for sale (B. S. R„ 32, p. 390). 

Studies in farm tenancy in Texas (Bui, Univ, Tew,, No, B1 (1915), pp, 151, 
figs, 3^).— The following topics are discussed in this bulletin: The growth and 
development of tenancy in Texas ; the personal property of the tenant ; sources 
of credit and capital for the tenant; the chattel mortgage and the one-crop 
system; financing the production of live stock; rents and the bonus system; 
the economic aspects of the tenant problem in Ellis County, by W. E., Leonard; 
personal experiences of tenants and landowners who . have been, teimnts; and 
jtom tenancy and the ijublib schools, by E. Y, White. 
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Commercial org^am^iatioiis of the United States (17. Dept. Com., Bur. 
Foreign and- Dom. Com., Mise. Ser. Xo. 2S {1915), pp. 104) ^ — There is included 
in this report a list of national, state, and local organisations, giving the num- 
ber of members, pmi)ose of organization, annual income, and special activities. 
Among these organizations are a number of associations relating to agriculture. 

The Americara country girl, Maetha P. Ceow (Xeio York: Frederick A. 
Btokes Co., 1915, pp. F///+3ST, pis. 15). — In this book the author has described 
the life of the country girl and the problems she has to solve, and gives sug- 
gestions for the upbuilding of better rural womaniiood. 

Monthly crop report (U. 8 . Dept. Agr., Mo. Crop Bpt. 1 (1915), No. 6, pp. 5S-- 
64, pgs. 9). — ^This number gives the usual monthly estimates of the acreage, con- 
dition, and yield of the more important agricultural crops, the farm prices of 
tmportant products, and the range of prices at important markets, with mis- 
cellaneous data, including charts showing monthly variation of crop prices. 

The number of bales of cotton ginned from the growth of 1015, prior to 
September 25, 1915, was 2,900,007, as compared with 3,893,752 for 1914. 

A special inquiry among the crop correspondents relative to the sales of 
farm products has been summarized as follows: “Of every $100 worth of 
product sold by all who reported, approximately $36 were for live animals, 
$20 were for the products of live stock, $40 were for crops, and $4 represented 
miscellaneous items. As the correspondents are representative farmers, the 
averages of their reports in the United States and in the larger States are 
probably nearly the same as the averages for all the farmers in the States. 

“The character of farmers’ sales varies widely in different sections of the 
country. In the cotton States, as would be expected, by far the greater part 
of the sales are as crops. Thus, in Cfeorgia, for every $100 worth of j)roducta 
sold, $75 represents crops, $14 live animals, $8 animal products, and $3 mis- 
cellany. Even in Texas, regarded as a cattle as well as a cotton State, cotton 
so far predominates that $75 represents crops, $15 live animals, and $7 animal 
products out of very $100 of sales. It may be that the cattle section of the 
State is not so fully represented in the returns as the cotton section ; but com- 
plete returns from all farmers probably would not materially modify these 
figures. 

“New England farmers make most of their sales in the form of animal 
products, largely milk, butter, and eggs. In Kew York, $53 of every $100 of 
sales are for animal products, $14 are for live animals, $27 for crops, and $6 
for miscellany. Vermont farmers sell only $10 of crops for every $100 of all 
sales.” 

[International statistics of agriculture] (Ann. Statis. [Frame'], 3S (1913), 
pp. 185^^193^). — ^These pages contain statistical data showing for practically all 
countries the area and production of wheat, oats, potatoes, and vineyards from 
1850 to 1913, and the number of live stock from 1835 to 1910. 

Statistical notes on the production, imports and exports, prices and mari- 
time freights of cereals (Intenmt. Imt. Agr. [Rome] Bui. Agr. and Com. 
Statis., 6 (1915), No. B, Sttp., pp. SB), — In this supplemental report there has 
been estimated the 1915 crop to determine whether it is sufficiently large to 
meet the usual annual consumption. 

In the Northern Hemisphere, which produces and consumes practically the 
entire cereal production, the quantities necessary for consumption during the 
year 1915-16 are calculated on the basis of the average of the quantities avail- 
able during the last five years* 1910-11 to 1914-15. A surplus is estimated of 
165,000,000 quintals of wheat, 40,000,000 of rye, 23,000,000 of barley, 75,000,- 
000 of oats, and 31,000,000 of maize. 
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Yearbook of figures, 1914 {Chicago: Drovers Journal DuUishing Co., 1915, 
pp. il^).”~-Oontained in this pamphlet are data relating to receipts of live stock 
at the principal markets for 1914, and for Chicago the number of head, car 
loads, average weight of stock, and average, low, and high prices for a series 
of years. 

Greneral abstracts showing the acreage under crops and the number and 
descriptions of live stock in each County and Province, 1914-15 (Dept Agr. 
anj, Tech. Instr, Ireland, Agr. Statis. 1915, pp. 31 ). — ^This annual statement 
gives statistical data showing the acreage in crops and the number of live 
slock and poultry by Provinces and Counties for 1914-15. There is also a sum- 
mary statement for Ireland, as a whole, giving comparative data for earlier 
years. 

[Agricultural statistics of Prance] (Ann. Statis. {FranceJ, SB (1913), pp. 
113-133 ). — ^These pages contain statistical data showing the acreage, produc- 
tion, average yield, and value of the principal agricultural crops for 1912, the 
number of live stock on December 31, 1913, and the prices of the principal agri- 
cultural products and provisions. 

[Consumption of agricultural products in Prance] (Awn. Statis. IFraneeJ, 
3$ (1913), pp. 106'^-117 *). — ^There is given in these pages the production, im- 
ports and exports, and total and per capita consumption, from 1827 to 1913, 
of wheat, potatoes, sugar, wine, b^r, tobacco, tea, coffee, cocoa, cotton, wool, 
and silk cocoons. 

Annual report of the department of agriculture, Uganda, 1915 (Ann. Rpt 
Dept Agr. Uganda, 1915, pp. 89, pi. 1 ). — ^In addition to the reports of the 
different branches of the department relative to their work, there is included 
information concerning the number of live stock, area in crops, and area in 
agricultural products. 


AGBIOUIiTimAI EDTJCATIOir. 

The means and methods of agricultural education [in the tTnited States 
and Canada], A. H. Leake (Boston: Houghton Mifflin Co,, 1915, pp. XXJJJ-f 
B7S, pis. 13, fig. 1 ). — ^The author gives an historical review of the development 
of agricultural education including some ancient records, and discusses some 
conditions of rural life; the rural elementary school and its improvement; 
teaching agriculture in the rural school, including the correlation of agricul- 
ture with other subjects, the place, purpose, and character of nature study, 
school and home gardens, hindrances to the introduction of nature study and 
agriculture, and benefits to be derived from the teaching of these subjects; 
the consolidation of schools; iniral school extension comprising school credit 
for home projects, boys’ and girls’ agricultural clubs, school fairs, young people’s 
institutes, short courses, and rural evening schools; secondary education in 
agriculture, Including its monetary value, the advantages of agricultural in- 
struction in existing high schools and their reorganizaation for such instruction, 
advantages and organization of separate or special agricultural high schools, 
the need of both, the course of study, and the need for specially trained 
teachers; the use of land in connection with the schools, and home projects; 
agricultural colleges— their purpose, struggles, i)Iace in the educational system, 
and future, the report of the Carnegie Foundation for the Advancement of 
• Teaching regarding iSiem, and the broader problems awaitjng the colleges ; the 
scope, organization, phases, and outlook for future development of the agricul- 
tural college exten^on service; bastitutes and other helps for the adult 
farmer; the women on the farm, including work for the farm girl, in the 
elementary rural school and high school, household science in. the hoi^e, col- 
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lege courses for women, women’s institutes, and domestic science trains; tlie 
training of teachers, including the training of persons preparing to teach in 
rural schools and of teachers already in service, the training of teachers for 
higher schools, and the Graduate School of Agriculture; and the example of 
Denmark in cooperative work, its people’s high schools, Boyal Agricultural and 
Veterinary Institute, and i-ural organization. 

Bural education: A complete course of study for modem rural schools, 
A. E. PicKAEu (St, Fault Mimu: Wehh Publishing Oo., 1916 1 pp. 4^9^ flffS- 154 ) • — 
IThis hook treats of school organization and management from the modern 
standpoint of an industrialized rural school ; that is, a redirected course of study 
in which a broader and better country life is the ultimate aim. It discusses 
the proper environment and the academic, industrial, and country life work of 
rural schools, including agriculture and agricultural and horticultural, animal 
husbandry, and home economics booklets; activities outside the schoolroom com- 
Ijiising the home credit plan, school gardens, and corn and tomato contests 
for children, and farmers’ clubs and institutes, cow testing associations, the 
application of the tuberculin test and vaccination for hog cholera, demonstra- 
tion work in fertilizers, pure seed, and alfalfa and drainage projects for adults, 
and the rural school as a social center; the Minnesota plan of association of 
rural schools with a central school for the purpose of getting the benefits of the 
agricultural and industrial work done in the latter, a description of the asso- 
ciated schools at Ookato, Minn., as typical of these schools, and the advantages 
, to the rural communities of such association ; and outlines of three-year 
courses for junior and senior high schools. 

The summer traveling practice course as a means of teaching horticulture, 
X E. Oorr {Cormll Oountrymm^ 1$ {191B)s No* i, pp* 58, dd, fig* i).-— This 

is a description of the work of the six 'weeks* summer practice course in citri- 
culture which is a uniform i*equlrement for graduation in the College of Agri- 
culture of the University of California, 

The course is taken at the end of the sophomore year, when the student has 
completed the four agricultural fundamentals, plant propagation, soil tech- 
nology, genetics, and agricultural chemistry, but before he has chosen his major 
subject. Six units of credits are allowed, but the same number are simul- 
taneously added to the total number required for graduation. The author has 
come to agree with the students in their belief that it would be better if the 
summer practice courses were given at the end of the junior year, after stu- 
dents have taken the genera) course in their major subject 

Observations on agricultural extension teaching, A. Schnidek (LanSw* 
Jahrb. Bayern, S {IBIS}, No* d, pp* B69^26S ), — Observations are given for the 
benefit of students and beginners in the work of itinerant instruction in agri- 
culture on the selection of subjects, preparation of lectures, manner of address, 
advice to individual farmers, etc. 

Borne elementary lessons and experiments in agriculture for our Virginia 
boys, N- S, Mayo, A, Dockh^t, and J. H. Bineobb (Va. X>ept Agr, mS 
Immigr*, Farmers’ Bui* 16 (1914), PP* S6, figs* 22).— This publication contains 
lessons and experiments on the improvement of seed corn, judging corn, the 
composition ami rise of lime on the farm, a test for acidity in the soil, plant 
growth, cultivation, fertilizers and the part they take in the growth of crops, 
daleulating a fertilizer formula, swine, a balanced ration, spraying fruit and 
truck crppe, and directions for making a number of articles in wood, including 
a corn shocker, wagon Jack, plank drag, bracket shelf, kitchen table, etc. 

Exercises with plants and animals for southern rural schools, E. A* 

(U* B* Dept* Apr* BuL SOS (IBIS), pp* 6S, pla. 5).— This guide for the teacher 
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oontains outlines of simple exercises with plants and animals, arranged after 
a monthly sequence plan, for the first five grades in Southern rural schools. 
It is intended to serve as an approach to the study of formal or text-hook 
agriculture in the upper elementary grades. Practical exercises and field trips, 
as well as correlations with other school subjects, are suggested. An appen- 
dix includes lists of birds and references to literature, and a planting table. 

A manual of soil physics, P. B. Baskee and H. J. Young (Boston an^ Lon- 
don: Ginn and Co,, 1915^ pp, figs. loose-leaf manual con- 

sists of exercises on the origin, composition, and physical properties of soils 
and the relation of these properties to methods of soil management. The work 
outlined is sufficient for two semesters with two laboratory periods a week, 
and is the outcome of ten years’ experience in teaching the important physical 
properties of soils. 

Lessons on cotton for the rural common schools, 0. H. Lane ( U. Dept. 
Agr. Bui. 294 (1^15), pp. 16, figs. 4)- — ^The author outlines 14 lessons and exer- 
cises in cotton growing to serve as a supplement to the organized school work 
in elementary agriculture in the rural common schools. Suggestive correlations 
with other school subjects and references to literature are included. 

The wheat industry for use in schools, N. A . Bengtson and Donee Gbif- 
EiTH (New York: The Macmillan Go., 1915, pp. xni+841, pl^ 1^ figBi 194 ) • — 
This text for use in the upper grades of elementary schools consists of a study 
of the wheat plant, its cultivation and growth, harvesting, thrashing, local trans- 
portation and storage, production, marketing, and milling, the uses of wheat 
products, an industrial review, and wheat in Australia, Argentina, the United 
States, Canada, Asia, and Europe. Each chapter is followed by questions and 
exercises. 

The science of home making, Emma B. Pibie (Chicago: Bcott, Foresman, and 
Co., 1915, pp. 494, pi. 1, figs. $9). — ^This text, which is planned to cover two 
years of work but may be adapted to a shorter period, is intended for use in 
home economics classes of the grammer and lower hlgh-school grades in both 
city and rural schools. It treats of (1) the home and its care, (2) the selection, 
preparation, and serving of food, including a chapter on the family budget and 
marketing, <3) the care and feeding of children and invalids, and (4) launder- 
ing. The underlying facts and principles of the various subjects are taken up 
and experiments, questiohs, and problems are included. Emphasis is given 
to the physiological facts of food and digestion, hygiene, sanitation, and the cost 
of material. An appendix contains supplementary recipes, lists of equipment 
for the kitchen and for cleaning and laundering, -forms for household accounts, 
and a bibliography. 

Outline for home furnishing and decoration, C, FLB?rcHEE (Utah Agr. Ool. 
Fact. Div. Circ. 82 (1915), pp. 11). — ^The outline is divided into 10 lessons and 
deals with principles governing beauty, eslerior and garden treatment, and in- 
terior treatment. A bibliography is included. 

First social agricultural week, October 3 - 10 , 1918 (Santiago, Chile: V%1r 
mrsidad Catolica de Santiago, 1914f PP* LXXYni+392, pt 1, figs. 47). — ^This 
report contains addresses made at the first social agricultural week in Chile, 
October 3-10, 1913, at the Catholic University of Santiago. The leading agri- 
culturists of all the Provinces were invited to attend. 
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mscmL&mous. 

Animal Beport of California Station, 1916 (Calif or^via Sta, Bpt, 191B, pp. 
7^, pU, figs. 2 ), — ^This contains the organization list and a report of the direc- 
tor on the work and pnhlications during the year, as well as of the instruction 
and extension work of the college of agricultui*e. The experimental work 
recorded, not previously abstracted, is for the most pait abstracted elsewhere 
in this issue. 

Twenty-seventh Annual Beport of Hassachusetts Station, 1914 (Massa- 
chusetts Rpt 1914, pt$, 1-2, pp. iX-fd5a+ jf7d, pis. 15, figs, d).— This con- 
tains the organization list, reports of the director and heads of departments, a 
financial statement for the fiscal year ended June 30, 1914, and reprints of 
Bulletins 150-162, previously noted. The report of the assistant agriculturist 
includes fertilizer tests with oat hay, raspberries, blackberries, rhubarb, as- 
paragus, potatoes, corn, mixed hay, and soy beans, and variety tdsts of potatoes, 
the latter being noted on page 231. The report of the veterinarian is abstracted 
on page 275. 

Twenty-eighth Annual Beport of Nebraska Station, 1914 (Nedraska Bta. 
Fpt 1914, pp. XXXVI, figs. 5 ). — ^This contains the organization list, a report 
as to the work and publications of the year, a report of the extension service 
of the college of agriculture, and a financial statement for the period ended 
June 80, 1914. Data as to field crops are abstracted on page 228 of this issue. 

Beport of the Eastern Oregon Branch Experiment Station, 1911-12, B, 
WiTHYCoHBE (Oregon Sta., Rpt. Xost. Orcg. Bta., 1911-12, pp. 99, figs. 19 ). — ^The 
experimental work recorded in this report of the superintendent of the Eastern 
Oregon Substation is for the most part abstracted elsewhere in this issue. 
Plans of the new barn at the substation are also included. 

County experiment farm law (Ohio Sta. Ciro. 155 (1915), pp, 4)* — ^3?^© text 
of the Ohio laws ijertalning to the establishment and maintenance of county 
experiment farms is given, 

Monthly bulletin of the Western Washington Substation (Washingtmi 
Bta., West. Wash. Bta. Mo. Bui., S (1915), No. 7, pp. 19, fig. 1 ). — ^This number 
contains brief articles on the following subjects: Developing a Small Poultry 
Farm, by H. L. Blanchard; Cover Crops for Berry Fields, by J. D. Stahl; 
Sprouted Grain as a Poultry Food, by V. B. McBride ; Liming the Soil, by E, B. 
Stookey ; and Concerning Ground Limestone, by W. A. Linklater. 



NOTES. 


California TTniversity. — ^Fi’om 452 replies to a questionaire sent out to students 
of tlie college of agriculture, it appears that 58.6 per cent were not brought 
up on farms and hut 32.3 per cent came directly from farm homes. The period 
of actual farm work done by the students had averaged about 19 months. 
Nearly 57 per cent entered specifically for a general education in agriculture 
and 13.4 per cent for special training. Over 65 per cent considered general 
stock or fruit farming the ideal form of employment on graduation, while 14.8 
per cent preferred government service, 5.5 per cent station work, 2.4 per cent 
college instruction, and 8,2 per cent school instruction. Over 30 per cent believed 
they would be financially able to begin farming on graduation. 

Delaware College. — The tract of land purchased last spring with a gift of 
$218,000 from an anonymous source is being utilized for campus and building 
sites. It is expected tliat the new building for agriculture and science, pro- 
vided under the gift previously noted (E. S. R., 33, p. 794), will be ready for 
occupancy in the spring of 1917 and the remodeled college hall in the following 
September. 

Georgia Station. — The legislature has appropriated $2,500, available imme- 
diately, This is to be used to enlarge the laboratory space, keep up the build- 
ings and grounds, extend the work to different parts of the State, and help 
meet the expenses of the quarterly meetings of the board of directors. 

A. S. Chamlee, of Bartow, has been appointed to the board, vice M. G. Gamble. 

Kansas College and Station. — ^The Kamaa Industrialist states that R. W. 
Miller, instructor in chemistry» has resigned to accept a position with the 
Mellon Institute for Industrial Research of the University of Pittsburgh, and 
that O, E* Miller, instructor in soils, has become assistant professor of soils in 
the Michigan College. M. G. Sewell, superintendent of the Garden City sub- 
station, has been appointed assistant professor of soils 

Idassichusetts College and Station. — William H. Bowker, a graduate of the 
pioneer class of 1871 and a member of the board of trustees since 1885, died 
January 4 at the age of 65 years, Mr. Bowker was also widely known as a 
pioneer in the fertilizer industry in this country. As a member of the board 
of trustees, he served for many years on the experiment station committee as 
well as on other committees, and was also a member of the board of control of 
the Massachusetts State Station from 1892-1894. He was intensely interested 
in the work of the institution and in various capacities had rendered conspicu- 
ous service in its development 

Sumner R. Parker, 1904, of the Franklin County Farm Bureau, has been 
appointed assistant state leader in charge of county agent work, vice B. W. 
Ellis, resigned to engage in farming. 

New Jersey College and Stations.— A, N. Hutchinson, assistant chemist, and 
A. 0, Foster, assistant seed analyst, have resigned, the latter to become instructor 
in botany in the University of North Carolina. Recent appointments Include 
the following: J. Marshall Hunter as assistant animal husbandman,, Allen G. 
Waller as assi^ant in agronomy^ Lawrence G. Gplam as extehsibn in 

' m': - " ' 
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fruit growing, rice Warren W. Oiey, resigned, and Louis K. Wilkins as field and 
laboratory assistant, 

ITortb Carolina College and Station. — The extension service ia bringing tbe 
results of station work closely to the people of the State. Many newspapers 
and farm journals are now carrying one or more articles weekly and one of the 
local dallies is sending a reporter to the college each for information. It is 
stated that as a result of work in Ashe, Allegheny, and Watauga counties, four 
cheese factories have been established and the output of cheese doubled in the 
past 10 months. Growing soy beans for oil production has also been encouraged, 

X D. McVean, who has had charge of the pig club work in the State, has been 
appointed pig club agent in the Bureau of Animal Industry of this Department, 
and was succeeded January 17 by B. P. Folk, the county agent of Gaston 
Ooiinty. L. I. Case has been appointed assistant beef cattle field' agent. 

Ohio State University and Station. — The department of agronomy of the 
college of agriculture is carrying on a series of experiments to determine the 
effects of the calcium-magnesium ratio in the soil on bacterial life. Storage 
tests by two members of the senior class with celery are also in progress in 
cooperation with the station, 

Oklahoma Station.~-Wallace McFarlane, Ph. D., has been appointed in charge 
of the soil division of the agronomy work. 

Oregon College. — ^The annual farmers’ and home-makers’ week was held at 
the college, January 3-10, In addition to the lectures and demonstrations, there 
were 21 conferences held by county and state organizations, including the State 
Grange and Farmers’ Union, representatives of which agreed upon a basis 
for federating the various state organizations. 

A conference of county agriculturists from 13 counties maintaining agents 
and the officers of the seven substations was held at the college January 10-15, 
with Paul y. Maris, the new state leader of farm demonstration work in charge. 

H. 0. Seymour, formerly superintendent of schools for Polk County, has been 
appointed state leader of girls’ and boys’ industrial club work, vice F. L. Griffin, 
whose resignation has been previously noted, and has entered upon his duties. 

Bhode Island Station,— The experimental work of interest to market gar- 
deners is to he extended by the addition of over 100 plats. The first main 
problem to be undertaken is to be a study of the feasibilty of the partial or 
complete substitution of green manures and commercial fertilizers for horse 
manure. This is stimulated by the real and prospective scarcity of the manure 
supply. An overhead Irrigation system sufficient to deliver 80 gallons of water 
per minute from a nearby pond has been partly installed to determine tie rela- 
tive dependency upon water of the various soil treatments. The effect of cer- 
tain crops upon those immediately following will also be studied. 

L. S. Crosby, assistant in chemistry, has resigned to accept a commercial 
position. 

B'ew Bntomological laboratories in Canada. — ^Four new entomological labora- 
tories were completed during the summer of 1915, located respectively at 
Annapolis Boyal, Nova Scotia; Frederickton, New Brunswick; Treesbank, Mani- 
toba; and Lethbridge, Alberta. 

The laboratory at Frederickton is the most elaborate of these structures and 
is a two-story and basement brick building 24 by 30 feet, located on the campus 
of the University of New Brunswick. Its work has been especially directed 
toward the natural control of insects, notably the brown-tail moth, tent cater- 
pillar, spruce budworm, and fall webworm. The laboratory at Annapolis Boyal 
is a wooden one-story and basement building, 26 feet square. It is locatdl 
on the county school grounds and is equipped with spedal reference to com- 
bating the brown-tail moth had for studies of the bud moth, fimit yrorm, and 
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other fruit pests. It replaces a former temporary laboratory at Bridgetown, 
which is to be used as a substation wherever most needed. 

The laboratories at Treesbanh and Lethbridge are of the bungalow type, the 
former being 12 by 16, and the latter, located on the Dominion substation farm, 
23 by 20 feet 

Short Courses in the Agricultural Colleges, — ^The following is quoted tsom the 
editorial columns of The Breeders Gaisette: 

“This is an open season for short courses. Some shears ago neither short 
courses nor long courses interested many farmers. They knew what they Imew, 
and college learning was not attractive to them, A lot of changes follow along 
with time, and one of the deepest significance is the altered attitude of farmers 
tow^ard educational institutions. When short courses for a few weeks of the 
winter were first offered they were tested and found good, and facilities have 
been taxed as the years roiled on to give the necessary attention to the crowds 
of farmers who assemble. They are not young men. Indeed, some courses 
specifically bar men under 25 years of age. They are graybeards who want to 
lengthen their years of usefulness and increase their production by taking 
advantage of all the facts dug up by investigators and students whose work is to 
uncover truth. Some agricultural colleges this winter will fairly resemble army 
posts in dormitory equipment An attempt will be made to give accommoda- 
tions on the grounds to all who attend, and in one case we understand a draft 
has been made on the cots used by the state militia in order to provide enough 
beds for farmers attending the short courses. We are never too old to learn/* 

First ITational Conference on Church and Country Life. — ^This conference was 
held at Columbus, Ohio, December S-10, 1915, under the auspices of the 
commission on the church and country life appointed in 1913 by the Federal 
Council of Churches of Christ in America. About 40 States and 30 reli^ous 
denominations were represented and the attendance aggregated about 700. The 
agricultural colleges were strongly represented, as well as ministers in active 
service and leaders in the various denominations. 

The meetings were opened by Kev. Washington Gladden, and with an address 
of welcome by Governor F. B. Willis of Ohio. The presiding officer was Gifford 
Pinchot, who declared that “ we in America may be certain that the life in the 
country can not be fine and strong unless it is strengthened by an active and 
efficient church.** 

The primary object of the conference was declared to be to bring to the 
attention of the people in general the present condition of the country church 
rather than to offer a specific plan for action. As an index to conditions, an 
incomplete rural church survey in Ohio was presented showing that 83 per 
cent of these churches had less than 100 members and 21 per cent less than 
25 members, while less than 40 per cent of the rural population were members 
of any church. Only one church in 16 had its individual minister, and one 
church in 9 had been abandoned entirely within the last few years. 

Committee reports were presented dealing with various aspects of the 
problem. That on the country church, its function, policy, and program was 
given by President Kenyon L. Butterfield, of Massachusetts, who defined the 
function of the country church as “to create, to maintain, and to enlarge both 
individual and community ideals under the inspiration of the Christian motive, 
and teaching, and to help people to incarnate these ideals in personal and 
family life, in industrial effort, in political development, and in all social 
relationships/* 

The committee report on the church as a community center by I)r. of 
' Drew Theological Seminary, poin^ out that a ^‘corraunity jeenW^^^ 
many have thought the bringing of everything in^ the chui^ 
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spreading its influence out into the community and into everything aifecting 
men’s lives,” 

A plan proposed by the Massachusetts Federation of Churches was presented 
by the committee on training of the rural ministry. This plan recognized that 
the cotmtry minister should be as able and as thoroughly equipped a man as any 
other minister and should be trained for leadership. 0. J. Galpin, of the 
University of Wisconsin, presented a plan calling for a nondenominational 
theological school to be located in close proximity to some agricultural college 
in the middle West for the preparation of rural ministers. He believed that 
this might counteract the prevailing drift of the ministry to city churches. 

Prof. John Pishe, of Oberlin College, presented a report on financing the 
country church, calling attention to its opportunities as a nearby missionary 
field. He also maintained that if highly endowed and trained men would 
permanently enter the field, country people would finance their own churches 
in due season. 

A report on The Allies of the Country Church discussed the Young Men’s 
Christian Association and the Young Women’s Christian Association. Miss 
Jessie Field discussed the position of the country girl in any scheme for 
community betterment. 

President W. O. Thompson, of Ohio State University, gave an address on 
The Country Church and Rural Activities, and Rev. Dr. Mosiman on the 
Social Responsibility of the Church to Its Community, including not only the 
various religious groiips but the foreign-born, class groups such as tenants and 
hired help, young people vdthout special ties, and the like. 

A notable feature of the conference was the address of Px'esident Wilson, 
who spofee of some results of the past and some opportunities in the futmre. 
He maintained that “the church has depended too much upon the individual 
example. We must have more cooperation, the vital principle of social life. . • . 
Surely the church is the instrumentality by which rural communities may be 
transformed; and surely there is nothing in the countxy community in 
which the church ought not to be the leader and actual vital center.” He 
enumerated the encouragement of cooperative buying and marketing among 
farmers and the quickening of the social life as special fields of opportunity, 

Nearly all the speakers referred to the extension and other work of the 
agricultural colleges, and many pleaded for a closer cooperation between the 
rural churches and these institutions. A policy of cooperation rather than of 
competition wm also strongly advocated between the churches themselves. 

Agriculture at the British Association. — ^The topics under discussion at the 
1915 session of the section on agriculture dealt especially with problems per- 
taining to the maintenance and improvement of the food supply. 

The presidential address of R. H. Hew reviewed the existing situation, show- 
ing a substantial increase in production in Great Bxdtain during the past year. 
T. H. Middleton compared the relative efficiency for food production of dif- 
ferent systems oi farming, advocating greater attention to dairying. J. M, Gail 
discussed the probable effect of the War on the Future of Agriculture in 
Scotland, and W. H, Thompson took up the situation as regards Ireland. 
J. Hendrick and E. T. Hainan discussed respectively the outlook with regard 
to supplies of fertilizers and feeding stuffs. Reducing prevailing wastes of 
liquid manure and utilizing seaweeds were suggested for conserving the potash 
, shpply, while dried yeast and palm-nut cake were described as new feeding 
stuffs of promise. W. Somerville reported pot culture tests which indicated 
an accumulation of fertility in grass land from the use of basic slag. T. B. 
Wood cited the introdud:ion of new f^lng stuffs and the prevention of waste 
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in feeding as instances of ways in whicli the agricultural scientist may render 
direct service to the practical feeder. 

Labor and labor-saving machinery were considered by W. J. Malden, who 
pleaded for a reform in educational methods in rural schools to provide 
opportunity for training in handling machinery. Thomas Wibberley discussed 
the economics of continuous cropping with especial reference to results secured 
by him in Ireland. A paper by B. MacPherson and W. G, Smith classified into 
five types the upland grazing lands of Scotland with reference to their economic 
value and possibilities of improvement. A. G. Buston, under the topic The 
Plant as an Index of Smoke Pollution, claimed a direct correlation between the 
degree of atmospheric pollution and the activity of plant growth, the chemical 
composition of the plant, the activity of the plant enzyms, and the vitality of 
the seed. 

The problem of determining the cost of feeding in milk production was taken 
up by J. Mackintosh, O. Growther, and A. G. Ruston, and showed a diversity 
in methods and opinions. A. Lauder reported experiments in feeding calcium 
phosphate to cows without effect on either the yield or composition of milk. 
The studies- of Professor Growther indicated that the method of milking may 
have an appreciable influence on the milk and that the time factor apparently 
enters into the problem. 

The meetings of the section were well attended and much interest is reported 
in the papers and discussions. 

Progress in Agricultural Instruction in Latin America . — X recent decree of the 
department of agriculture of Argentina established a practical home school of 
agriculture at Tandil, tlie first of its kind to be founded in the Republic. An 
industrial school for women and girls between the ages of 8 and SO years has 
been opened in the city of Buenos Aires for the purpose of teaching them useful 
occupations. Similar schools are to be organized elsewhere. 

The President of Brazil, with the object of encouraging the growing of cotton, 
has established a bureau of cotton in the department of agriculture, to conduct 
experiments with different species and to give advice to agriculturists desiring 
to engage in its cultivation. A recent executive decree also establishes an agri- 
cultural chemical bureau in the city of Rio de Janeiro, to assist and cooperate 
with persons engaged in agricultural pursuits and to aid in the development of 
the industry. The governor of the State of Sao Paulo has appointed Bmllio 
Castelho, agronomist in the agricultural school at Sao Paulo, to study the 
export business of grasses, Indian corn and other cereals* and alfalfa in 
Argentina. 

The Government of Chile has appropriated $9,490 for the maintenance of the 
agricultural farm and $8,358.50 for the agricultural school at the Quinta 
Kormal de Agricultura, Santiago. 

According to a recent message of President Alfredo Gonzales, of Costa Rica, 
the results of the rural agricultural schools have been so satisfactory that the 
department of agriculture proposes to establish 50 such schools with practical 
and theoretical instruction, and to Increase this number as the needs of the 
country re<iuire. A proposed plan for the founding of a school of indus^ial 
arts and a school of agriculture in the cities of Alajuelita and Oartago is also 
being considered. A new board of agricultural credit, with Ramon Solano as 
president and Rosalia Carreras as secretary, has been organized in the Alajue- 
lita Canton. The first annual celebration of Arbor Day was held by the public 
schools on June 15, 1915. , 

Doctor Arias, of the department of agriculture of the Government of Cfiba 
has taken steps to introduce instruction in bee culture into tbe agricultural; 
schools of the Republic. Three agricultural schools have been established in 
the Provinces of Pinar del Rio and Havana. , > ■ ^ ^ ' '' ■ 
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A board of agriculture has been organized in the Department of Zacapa, in 
Guatemala, with Federico Oastafieda, president, and Antonio B. Lima, secre- 
tary, A similar board has been organized at El Progreso with Jos$ Maria 
Calderon, president, and Pedro Archila, secretary. 

A practical school for girls was opened in Tegucigalpa, Honduras, in 1915, 
with instruction in various branches of home economics. 

On the recommendation of a number of agricultural students of Merida, pre- 
liminary steps have been taken by several prominent citizens of the State of 
Yucatan, Mexico, to establish an agricultural experiment station, the Mexican 
agronomist, Francisco Tega y Loyo, being one of the leaders in the undertaking. 
It is proposed to get into communication with the principal Mexican experiment 
stations as well as those of the United States and Europe. 

A rural normal school, the second of its kind established in Paraguay, was 
inaugurated in 1915. Stock raising is to be included in the subjects of instruc- 
tion. The agricultural school at Asuncion has aided greatly in the introduction 
of improved methods concerning the feeding and breeding of stock in the more 
thickly populated sections of the Hepublic, and particularly in influencing small 
farmers to give attention to the forage questions by recommending the cultiva- 
tion of suitable grasses and legumes for feeding purposes. 

Graduate School of Agriculture. — ^The program of the seventh session of the 
Graduate School of Agriculture, under the auspices of the Association of Amer- 
ican Agricultural Colleges and Experiment Stations, to be held at the Massa- 
chusetts Agricultural College, Amherst, Mass., July S-28, 1916, will include 
courses on the fundamental factors of the growth of plants and animals from 
physical, chemical, and biological viewpoints, agricultural and economic prob- 
lems of production and distribution, land problems, rural organization, and 
principles and methods of teaching. There will also be conferences on the 
scientific basis of agriculture, making the farm pay, farm finance, social factors 
of rural progress, and training of men for agricultural service. Opportunities 
for inspection and study of features of the intensive agriculture of New Eng- 
land will be offered through excursions under expert guidance during and after 
the session of the school. 

Mseellaneous. — ^The Incoming officers of the American Phytopathological 
Society, elected at the Columbus meeting, December 2S~31, 1915, are as follows; 
President, Dr. E. F. Smith, of this Department ; vice-president. Dr. M. T. Cook,, 
of the New Jersey College and Station; secretary-treasurer, Dr. C. L. Shear, 
of this Department ; and members of the council, Dr. F. D. Kern, of the Penn- 
sylvania College and Station, and Dr, B, C. Stakman, of the Minnesota University 
and Station. Dr. W. A. Orton was elected one of the chief editors of 

and H. T. Gussow, Dr. 0. W. Edgerton, Dr. Stakman, and Dr. Y. B. 
Stewart, associate editors. 

George L. Fawcett, from 1908 to February, 1915, plant pathologist at the 
Porto Bico Federal Station, has been appointed professor of mycology and 
bacteriology at the University of Tucuman, Argentina. 


o 
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The death of Dr. E. W. Hilgard, of California, closes a notable 
career of service to agriculture, both in length and in accomplish- 
ment. It marks the passing of the last of the earlier group of 
pioneers in agricultural education and research. The work he did 
dealt with the very fundamentals of agricultural advancement, at a 
period when men saw the needs less clearly and few were qualified 
to carry the work forward. Gauged by the time and opportunity, 
it will remain a great work. Who shall attempt to measure the result 
of it, or the influence of the high standards he set ! 

It is the habit to pay tribute to men of greatness after their work 
is closed and they are no longer able to read such words of praise. 
It seems far better to recognize a man’s service while he is doing it, 
and to give him the sense of appreciation. Happily, the world did 
not wait until retirement or death to honor Dr. Hilgard. Keward 
came in his active years, in a world- wide recognition and esteem 
which gave him an undisputed place among the leaders, and in the 
realization of his vision of the place of agriculture in the university 
and the State. 

Three imiversities conferred the degree of doctor of laws upon 
him; the University of Heidelberg, where he studied, reissued the 
doctor’s degree to him in 1903 as a golden degree,” in recognition 
of a half century’s work for science ; and the Academy of Sciences 
of Munich presented him with the Liebig medal for distinguished 
achievements in agricultural science. These academic honors reflect 
the high esteem in which he was held as a man of science. In his 
State and in Ms university he was honored and revered, and among 
the representatives of agricultural research and education he was 
long accorded a foremost place. 

These were the rewards of a life work which had been done under 
many difficulties and discourag^ents. Backwardness in recognizing 
our agricultural institutions made financial support meager and op- 
portunity and encouragement correspondingly limited. But in some 
way he found time and. means to carry forw-ard his investigation, 
and thus help to lay broad and deep the foundation for agricultural 
teaching. It was here\hat his service was most noteworthy* Bis 
later years were gladdened by the new order, which placed agricul- 
ture In a high position in the university and in the life of thfe pebpie^ 
TMs gave to his life a rich measure of fulfillment. 
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A short review of Dr. Hilgard’s career and its principal lines of 
activity was given in these pages at the time of his retirement from 
active service in 1909. In this the attempt was made to bring out 
the prominent features of his varied service and the chief lines in 
which his greatest accomplishments had been made. Since that time, 
although laboratory facilities were open to him, his health had not 
permitted very active participation in research and the contributions 
from his pen had been small. With clear mind but waning physical 
strength he gradually resigned his work to the new regime, realizing 
that while unfinished plans remained, in an unusual degree his part 
had been completed. 

From the facts of his life it is interesting to note that he was born at 
Zweibruecken in Eheinish Bavaria January 5, 1833, and was brought 
to this coimtry by his parents when only three years old, the family 
settling at Belleville, in southern Illinois. There young Hilgard 
grew up, attended the public schools, and worked on his father’s 
farm. After graduation from the high school he was sent to the 
University of Heidelberg, where he pursued studies in chemistry 
and geology especially, and received his degree as doctor of philoso- 
phy in 1853. 

Betuming to this country he became chemist in 1855 of the newly 
established Smithsonian Bistitution at Washington, but soon re- 
signed to accept a position in Mississippi, and Jrom 1858 to 1872 his 
work was largely in the field of geology. In that period began his 
writing upon soils— the maintenance of fertility, interpretation of 
soil analysis, etc. He went to the University of Michigan in 1872 
and was called from there to the University of California in 1875. 

The California College of Agriculture, though considered the real 
nucleus of the state university, was then in an imdeveloped state, and 
upon Professor Hilgard fell the task of giving it form and plan, and 
gradually building for it a confidence and support which made possi- 
ble its later advancement to a position among the leading institu- 
tions of its kind. As a recent writer has well said: “ The results of 
his labors are the warp of California’s first half century of intel- 
lectual and industrial life, and upon such enduring work as 'he 
achieved will be spread the splendid fabric of our coming state 
advancement and development.” , 

Outside of his university duties Dr. Hilgard found time for much 
important work. He was in charge of the agricultural division of 
the Northern Transcontinental Survey, 1881-1883, and as chnirmpT i 
of a commission appointed by the U. S. Commissioner of Agricul- 
ture on the agriculture of the arid regions, he edited a report which 
dealt with the climate and agricultural features and the agricultural 
practice and needs of the arid regions of the Pacific dope. He con- 
ducted an esteumve investigation of the soils of the cotton-growing 
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States, in connection witli the report on cotton production, Tvith 
which he was charged under the tenth census. 

His writings were extensive, and his reports were widely sought, 
for they were alive with the results of new work and constructive 
reasoning. He saw beyond his work, and with clear purpose and 
keen perception he advanced the boundaries of knowledge and clari- 
fied the field in what had hitherto proved a most difficult field of in- 
quiry. In characterizing his qualities as an investigator, the Padfio 
Rural Press says: “He possessed notably the creative faculty in 
thought. He was quick to see his opportunities of public service, 
to recognize his duty therein, and he was masterful and tireless in 
pursuit of it. He was bold in his conquest of truth and fearless in 
his use of it for the interests of mankind. His great undertaking 
was in natural science and its relations to agriculture, seizing gladly 
the foremost fact from research and pressing it to the humblest 
service, but always preserving and enforcing the relations of both 
the fact and the service to the broadest interests of his State and of 
his fellow men.” 

Beyond this, he was “ unswervingly true and*deeply patriotic and 
hmnanistic — a man whose thinking was clear and whose motives were 
as unaelfish as his service of them was forceful and effective.” 

It may not be generally known that Dr. Hilgard was at one time 
invited to accept the appointment of U. S. Commissioner of Agricul- 
ture and later the Secretaryship, but his distaste for administrative 
details on so large a scale led him to decline acceptance. He pre- 
ferred at that stage to remain in the service of the State and the in- 
stitution to which he had given the best part of his active life. The 
necessity for guarding bis health in recent years cut him off from 
travel and from participation to any large degree in the activities 
of scientific societies and similar bodies, whose work he followed 
with deep interest. 

Personally, Dr. Hilgard was a kindly man, gentle, sympathetic, 
looking for the best in others as he gave of the best in himself. His 
bright genial nature and his unfailing courtesy gave him a wide circle 
of warm friends, and he won the loyalty and affection of those who 
came in close association with him. In the highest and best sense he 
exemplified the scholar, but his humanity was never lost in his 
sdholarship. 

Strong, forceful, with a zealcus love for truth, he made a very 
definite contribution to his generation, and he left a name which will 
long be revered. 

The Second Pan American Scientific Congress, held at Washing- 
ton, D. C., from December 27, 1915, to January 8, 1916, was an oofea- 
a<Hi of conaderable interest from various points of riewy amoag 
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them that of agriculture. It constituted the first assemblage in the 
name of science to be held in North America by representatives of 
the republics of the Western Hemisphere, thus bringing into closer 
relations and acquaintanceship a body of scientific workers with 
many interests in common but hitherto relatively strangers. The 
wide range of topics embraced in the two wefe’ program seiwed to 
reveal in a comprehensive manner the substantial progress which the 
Pan American nations have been making along many scientific lines, 
as well as to indicate some ways in which these coimtries may col- 
lectively advance scientific progress in several directions in which 
their interests are mutual. 

The official nature of the congress constituted one of its distin- 
guishing features, and attested the realization by the governments 
of the participating nations of the importance of fostering scientific 
work. Appropriations aggregating $85,000 were made by the United 
States, for the expenses of the congress, and the invitations to the 
Pan American nations to send delegates were extended by the Sec- 
retary of State. Membership in the congress included official dele- 
gates and also representatives of universities, societies, and various 
scientific bodies. The list of institutions and societies in this country 
appointing delegates was a long one, and included this Department, 
the United States Bureau of Education, many of the agricultural 
colleges, and a considerable number of societies immediately asso- 
ciated with agricultural science. Delegates from the entire twenty- 
one Pan American nations eligible were in attendance, and with the 
unofficial delegates made up an aggregate membership of several 
hundred persons. 

The congress was organized into nine sections, most of which were 
further extensively subdivided. None of these sections was devoted 
exclusively to agricultural science, but Section III on the conservation 
of natural resources included subsections on the conservation of the 
animal and plant industry and forests, irrigation, and the marketing 
and distribution of agricultural products. Agricultural education 
constituted a subsection of Section IV, Education, and meteorology 
and seismology a subsection of Section 11, with considerable atten- 
tion to agricultural meteorology. In Section V, Engineering, papers 
were pr^ented on such branches as the en^eering features of irri- 
gation and drainage, highway engineering, farm implements and 
machinery, and sewage disposal; and in Section VII, under economic 
geology and applied chemistry, the topics dealt with included the 
conservation and handling "of the nitrate and phosphate resources, 
the preservation of foods, and chemical problems related to rubber 
and the utilization of pine forest products. Section VIII, Public 
Health and Medical Science, included discu^ons of insect-home dig- 
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easesj tuberculosis, nutritional problems and diseases, the food, milk, 
and water supply, immunity and anaphylaxis, and similar problems. 

One of the avowed objects of the congress was to promote closer 
relations between the participating nations by making them more 
familiar with each other’s conditions and problems. Many of the 
papers, therefore, tool: the form of reviews of the trend of recent 
progress in the respective fields. Another group of papers was pre- 
pared with special reference to administrative problems, such as 
plant and animal quarantines, the establishment of research organi- 
zation in such branches as entomology and forestry, tiie extension 
of the meteorological service, and the feasibility of more effective 
cooperation along these lines. There were also numerous papers 
reporting results of research, notably along economic lines and in the 
section on public health and medical science. 

The prominent recognition given to agricultural science is illus- 
trated by the program of the section on conservation, of which Mr. 
George M. Eommel, of the Bureau of Animal Industry of this 
Department, was chairman. About eighty papers were presented 
before this section, of which over sixty dealt directly with agri- 
culture. These papers covered a wide range of subjects, but gave 
special attention to the lines of animal industry, the marketing of 
agi'icultural products, irrigation, and forestry. 

The function of live stock in agriculture was described by Mr, 
Eommel to be sevenfold, including the maintenance of soil fertility, 
the rendering more salable or more profitable tj-ie feeding stuffs 
produced on the farm,- the supplying of motive power, the provision 
of a major source of income, the improving of the farm business 
organization, the furnishing of meat to the farm table, and the 
increasing of the attractiveness of farm life. Prof. B. H. Eawl, of 
the Dairy Division, maintained that dairying more nearly meets 
the requisites of a permanent industry than any other ^stem of 
agriculture, since it gives opportunity for the steady emj)loyment 
of intelligent labor and maintains the fertility of the soil, and when 
properly managed it is also profitable. 

Prof. F. E. Marshall, likewise of the Bureau of Animal Industry, 
discussed the relation between wool and mutton production in the 
sheep industries of Korth and South America; Prol H. W. Mum- 
ford, of the University of Illinois, the relation of feed and environ- 
ment to the profitable fattening of cattle; and Pr^ident H. J. 
Waters, of the Kansas College, took up the question of how an 
animal grows. The principles and system followed in the govern- 
ment control of grazing on the public lands were outlined by Mr. 
A* F. Potter, of the Forest Service, and the marketing of live stock 
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and meats through the great central markets was discussed by Prof. 
L. D. Hall, of the Office of Markets and Eural Organization. Kecent 
progress in the development of methods for the control of parasites 
of live stock was epitomized by Dr. B. H. Eansom of the Bureau 
of Animal Industry. 

The formation of an intemational veterinary police was advo- 
cated by Dr. Jose Leon Suarez of Argentina, and the feasibility of 
adopting uniform regulations was discussed by Di*. A. D. Melvin 
of the Bureau of Animal Industry, Dr. Eafael Munoz Jiminez of 
Uruguay, and Dr. Francisco Etchegoyen of Cuba. 

The papers relating to plant industry were somewhat less numer- 
ous but covered a wide range of subjects. Mention may be made of 
five papers from the Bureau of Plant Industry, namely, a discussion 
of the water requirements of crops as determined in several localities 
by Drs. L. J. Briggs and H. L. Shantz; plant introduction oppor- 
tunities open to the Americas, presented by Mr. David Fairchild; 
the possibilities of intensive agriculture in tropical America, dis- 
cussed by Prof. O. F. Cook ; tropical varieties of maize, by Mr. G. N. 
Collins; and the animal organisms of the soil by Dr. N. A. Cobb. 
Among the papers from Latin America were a discussion of man- 
ganese as a plant food, by Prof. Maimo Sarasin of Uruguay, and on 
the conservation of industrial plants, by Prof. Eafael Pind Batres 
of Guatemala. 

A lecture by Prof. C. D. Smith, formerly of the Michigan College 
and Station, on the resources of Brazil dealt with various lines of 
conservation. There was also numerous papers dealing with irriga- 
tion problems, and a special discussion by several speakers of plant 
quarantine regulations and the possibility of Pan American coopera- 
tion in the combating of insect pests and plant diseases. 

A notable feature in the forestry discussions was the large atten- 
tion given to conditions outside this country. Thus Mr. E. Zon, of 
the Forest Service, presented an estimate of South American timber 
resources, from which he concluded that although the total forest 
area is 1,924,000,000 acres, the Continent can not be considered as a 
future source of supplies for the most commonly used woods. Dr. 
Cristobal Hicken, of the University of Buenos Aires, discussed the 
botany of the forest regions of southern Patagonia, as revealed by his 
r^nt explorations. Major G. P. Ahern described forestry condi- 
tions in the Philippine Islands and the organization of the iusidnr 
forest service, and Barrington Moore discussed the need of 
forestry for Latin America. 

The adoption of a definite forest policy and the maintongnce of a 
forest servi<» by the nations of Central and South America was rec- 
(Hnmended by Dr. Elias Leiva Quiros, of Costa Eica, who believed 
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that the restriction of exploitation to the limits of natural production 
■was the chief conservation measxire necessary. The development of a 
national forest policy was also the theme of Prof. H. S. Graves, of 
the Forest Service, who maintained that public ownership of timber 
land does not, as is sometimes claimed, retard development but in- 
sures permanent occupancy, whereas “private ownership results in 
temporary occupancy followed by exhaustion and depopulation.'’ 

The meetings devoted to the discussions of marketing problems 
were especially well attended, and the keen interest manifested made 
it apparent that this comparatively virgin field of inquiry is attract- 
ing wide public attention. The relation of the Government to the 
.problem was expressed by Dean Galloway, of Cornell University, 
as “ primarily one of establishing principles, of educating the pub- 
lic to the full knowledge of economic, ethical, and moral questions 
involved, of the development of social consciousness, and of estab- 
lishing and maintaining social justice to the end that all men at all 
times receive due compensation for the labor of their hands and 
minds.” 

Dr. T. Is. Carver, of Harvard University, discussed the advisa- 
bility of collegiate courses in marketing and distribution, and other 
speakers took up such topics as future trading in grain, the trans- 
portation and distribution of perishable products, the marketing of 
farm mortgage loans, the development of a market news service, the 
establishment of a practical market system for large cities, and the 
formation of cooperative organizations by consumers. 

The papers on agricultural education consisted quite largely of 
descriptions of present plans of organization. Dr. A. C. True, of 
the States Eelations Service, reviewed the system of education for 
the baccalaureate degree in the agricultural colleges of the United 
States, and subsequently described the extension work under way. 
President A* M. Soule, of the Georgia College, discussed the ex- 
tensive work being carried on by that institution in agricultural 
extension. Some of the national aspects of agricultural education 
were also taken up by President Waters, who advocated specifically 
the teaching of agriculture as an informational subject to all school 
children, both urban and rural. 

Prof. Jose Commallonga y Mena, of the University of Habana, 
presented a review of the liistory and status of agricultural education 
in Cuba, Director Crawley explained the organization and work of 
the Cuban Experiment Station, and Dr. Alberto Boerger that of the 
agricultural station of La Estanzuela in Uruguay. It may be of 
interest to note that the chief difficulties enumerated by Director 
Crawley were the scarcity of trained Cubans to carry on the work, 
2480r— No.4r-16 2 
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and the need of an' extension system for bringing the results di- 
rectly to the farmer. Eesearch in Uruguay, it was stated, has dealt 
especially with studies of the laws of inheritance of plants and ani- 
mals, grain breeding and culture, and the adaptation of plants to 
Uruguayan conditions, and international cooperation in adaptation 
work was suggested as feasible. 

The status of forestry instruction in this country was reviewed 
by Prof. J. W. Tourney, of the Yale Forest School, who regarded 
the provision of vocational training of secondary grade and oppor- 
tunity for demonstration woi’k as more essential at the present time 
than the further development of advanced technical instruction in 
forestry. A paper by President E. L. Butterfield, of the Massa- 
chusetts College, called attention to the responsibility of the agri- 
cultural college through its extension service in the present transition 
period of American agriculture to correlate the various agencies 
designed to bring about a more complete organization of agriculture 
and country life, but insisted that education and not management 
must be the province of the agricultural college or other institutions 
in this and related matters. 

The meetings of the subsection on meteorology and seismology 
were presided over by the chief of the U. S. "Weather Bureau, and a 
very full program of papers covering various phases of these subjects 
was presented. The number of papers which dealt directly or indi- 
rectly with applied meteorology, and particularly with meteorology 
as applied to agriculture, was surprisingly large, and indicated quite 
clearly a rather general awakening of interest in the study of prob- 
lems which may be broadly included under the term agricultural 
meteorology. 

Two papers dealt directly with this subject, one by Prof. J. W. 
Snoith entitled Agricultural Meteorology, in which data collected in 
Ohio as to the critical periods of growth of the staple crops were sum- 
marized, and the other by Mr. J, F. Voorhees on climatic control of 
cropping systems and farm operations, in which the author main- 
tained on the basis of his finings in Tennessee that all successful 
cropping systems must be based on climatic conditions, and that more 
knowledge is needed of the relationship between plants and animalg 
on the one side and climatic conditions on the other. A third paper 
by Dr. J. E. Church, of the Nevada Station, dealt with problems 
encountered in snow survejdng as a basis for estimating the seasonal 
water supply for irrigation. Other papers considered frost prob- 
Imns and forecasts in relation to fighting forest fires. 

The congress was brought to a close by a general session at which 
thirty-six resolutions which had been offered and considered by 
the various sections were adopted. These resolutions were designed 
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to embody the recommendations of the congress,- and in a sense rep- 
resent a concrete result of its deliberations. Several of the resolu- 
tions pertained to agricultural science and are of special interest as 
a reflection of the trend of opinion of the congress. 

One of these resolutions recommended that each country should 
maintain a -well organized live stock sanitary service with a corps of 
esecutive officers, inspectors, and laboratory workers. These offi- 
cers would endeavor so to enforce the live stock laws and regula- 
tions as to prevent the importation, exportation, or spread within a 
country of communicable diseases, and would conduct a survey to 
locate such diseases. Cooperation between the inspection service of 
the various countries was advocated, both in the exchange of infor- 
mation regarding the presence of disease outbreaks and in methods 
of control; and conferences between these services at regular inter- 
vals to devise means to protect the live-stock industry were sug- 
gested. Some progress already made along these lines was reported 
from several of the South American countries. 

The convening at an early date of an American plant protection 
conference was recommended in another resolution, with a member- 
ship of technical experts. The topics suggested for such a confer- 
ence included the formulation of necessary legislation, means of 
establishing competent scientific bureaus, and the undertalring of 
cooperation in research work and the control of plant introduction. 
Plans are already being perfected to work out a scheme of interna- 
tional cooperation along some of these lines. 

The question of the reclamation of arid lands was declared to be 
deserving of immediate consideration by the respective nations. It 
was recommended that each country designate a commission to study 
existing laws Uffecting the use of water, the adjudicating of water 
rights, methods of conservation, and the use of water for irrigation 
purposes. A cooperative study by governmental agencies of forest 
conditions and forest utilization was likewise recommended. 

A resolution adopted by the previous congress favoring the insti- 
tution of organized meteorological work to serve as a basis for the 
establishment of a Pan American meteorological service was re- 
affirmed. The hope was expressed that the nations not yet providing 
such a service would establish it at an early date. 

The wider distribution of publications and other information re- 
garding the agricultural production of the several countries was fav- 
ored. Among the means to this end suggested was the establishment, 
in connection with the Pan American Union or other institution, of a 
department which, among other duties, could unite the various 
specialized organizations of the respective nations into appropriate 
groups, facilitate tffie interchange of ideas and information among 
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teachers and others, promote in each country the scientific study of 
educational problems, and aid in the publication of a series of vol- 
umes, to be known as the Pan American Library and to popularize 
in the various languages the scientific and other work of American 
authors. A plan for the interchange among the several nations of 
instructors and students was also advocated. 

The full results accruing from a congress of this sort are not 
easily estimated, and are by no means confined to the papers pre- 
sented. The promotion of a bettor understanding of conditions and 
the quickening of interest in matters pertaining to the several coun- 
tries is in itself an important result. The establishment of a closer 
relationship among officials working to a common end or those 
engaged in what may be termed intersecting lines of work, such as 
the enforcement of quarantine regulations, may be cited as having 
many permanent and concrete advantages. In the present case this 
object is especially important in view of the limited opportunities 
hitherto available. 

The length of the present congress and the marked attention given 
to social occasions facilitated the promotion of acquaintance and 
provided bonds of intercourse which should prove useful in future* 
There should also be mentioned the stimulus and encouragement to 
those at work in the various lines by the official recognition accorded 
scientific work. The various resolutions which were adopted present 
opportunities for utilizing the acquaintance and stimulus developed 
along specific lines, many of which would be of much service to 
agriculture if the plans can be brought to fruition. The decision 
to hold the next session of the congress in Lima, Peru, in 1921, 
should make possible the accomplishment of definite progress in the 
long interval intervening. 
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AGSICUITUEAL CHEMISTEY— A6E0TECH1TT. 

Yearly report in regard to tlie progress made in agricultural chemistry, 
edited by T, Dietkich (Jahresben Agr, Chem., S. ser., 16 {IBIS), pp, XXXI 
SSS )- — report of the work of 1913 In continuation of that previously noted 
(HJ. S. R., 30, p. 309)* 

Yearly report in regard to the progress of animal chemistry, 1911, 1912, 
1913, edited by R. Akdbeasch and K. Spieo (Jahresber. Twr-Chem*, 41 
pj>. 1423; 42 (1912)^ pp, 1473; 4$ {1918), pp. 1714)^ — ^Abstracts of work pertain- 
ing to physiological, pathological, and immuno-chemistry, and pharmacology, 
for the years 1911, 1912, and 1913 are reported, continuing previous work 
(B. S. E*, 28, p. 777), 

On the composition of the seeds of Martynia louisiana, E, H. S. Bajlet 
and W. S. Long {Jour. Indus, and Engin, Chem., 7 {1915), No. 10, pp. 867, 
$68 ), — ^Brief botanical and cultural notes of this plant, commonly known as 
unicorn, devil’s claws, or elephant’s trunk, are given. The seeds of the plant 
showed the following percentage composition: Moisture, 2.91; protein, 24.41; 
ether extract, 60.63 ; starch, 4.55 ; crude fiber, 3.05 ; and ash, 3.8. The constants 
of two samples of the oil were found to be as follows: Refractive index 
(15.5® C,), 1.476 and 1.4767; iodin number, 122.3 and 122.8; saponification 
number, 197.1 and 19S.6; and specific gravity (15.5®), 0.9157. 

Compared to other edible oils it has an iodin number between that of sesame 
and poppy oil and much higher than the ordinary oils. Its specific gravity is 
similar to that of olive oil and mustard oil. Its saponification number is also 
high, being near that of poppy oil. The oil is readily hydrogenated and a 
bland product with an iodin number of 72.8 is produced, with which feeding 
experiments with mice are in progress. The press cake is considered a promis- 
ing stock food. 

The carbohydrates and the enzyms of the soy bean, J. F. Steeet and 
M, M. Bailey {Jonr. Indus, and Engin. Chem., 7 {1915), No, 10, pp. 86S-S58),-— 
A quantitative separation of the carbohydrates of the soy bean was undertaken 
In view of the use of the flour for diabetics. “ The scheme of analysis in brief 
was to treat the finely ground meal successively with boiling 95 per cent 
fUcohol, cold w'ater, malt extract, 1 per cent hydrochloric acid, and 1.25 per 
cent sodium hydroxld, and to determine the kind and amount of carbohydrate 
removed by each of these solvents.” 

The beans selected for the investigation were the Hollybrook variety, and 
contained (in percentage) : Water, 12.67; protein, 36.69; ether extract, 14.92; 
nitrogen-free extract and fiber, 31.08 ; and ash, 4.64, The nitrogen-free extract 
comprised the following (in percentage): Galactan, 4,86; pentosan, 4.94; or- 
ganic acids (as citric), 1.44; invert sugar, 0,07; sucrose, 3.31; rafiinose, 1.13; 
Klarch, 0,5; cellulose, 3.29; undetermined hemicelluloses, 0,04; dextrin, 3,14; 
waxes, color principles, tannins, etc. (by difference), 8.6. Only the sugai:^ 
starch, and dextrin, comprising 8.15 per cent of the meal, are forms of carbo- 
hydrate generally considered objectionable in a strict diabetic - 
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The analyses of 7 commercial soy-bean flours averaged : Water, 5.1 ; protein, 
42,5 ; fat, 19.9 ; nitrogen-free extract, 24.S ; fiber, 3.7 ; and ash, 4.5 per cent. 
Analyses of 19 samples of soy beans are also reported. 

From the work on the enzyms of the soy bean the authors conclude that in 
addition to the urease, amylase, and glncosid-splittlng enzym reported by other 
workers, the soy bean contains also a protease of the peptoclastic type, a 
peroxidase, and a lipase. Negative results have been obtained for sucrase and 
protease of the peptonizing type. It was thought unnecessary to examine the 
material for urease, and no attempt was made to corroborate the presence of 
the glucosid-splitting enzym. The presence of an active amylase has been 
corroborated.” 

Miicinase in yam, T. Tadokoeo (Tram. Sapporo Nat Hist Soo.y 5 (1915), 
No. 3, pp. 193-197, figs. B). — The author has found a mucin-coagulating enzym 
or mucinase in the tubers of the yam (Dioscorea hatatas) which he has dis- 
tinguished from chymase, the milk-coagulating enzym. The presence of calcium 
chlorid was found to accelerate the action of the enzym. This acceleration was 
perceived in 0.00001 normal concentration and a distinct increase was ob- 
servable in 0.001 normal concentration. This accelerating action was clearly 
distinguished from the coagulating power of calcium chlorid- Acetic acid had 
no accelerating power on the enzym action and tlie coagulations by acid and 
enzym were found to be clearly distinct. 

Catalysis, II, Geetbud Wokee (Die Katalgse. Stuttgart: F. Enke, 1915, 
Spesi. Toil, 1. Al)t, pp. XXII ^139). — A continuation of the work previously 
noted (E. S. E., 29, p. 504). The use and methods of catalytic agents in ana- 
lytical chemistry are fully taken up. Numerous references to original work are"^ 
made. A complete subject and author index is included. 

Arsenious oxid as an alkalimetric standard, A. W. 0. Menzies and F. H. 
McCabthy (lour. Amor. Okeni. Soo., 37 (1915), No. 9, pp. B021-B024 ). — ^The 
authors conclude that arsenious oxid is a desirable substance for use as a 
prin^ary standard in volumetric analysis, and that it can be employed without 
too complicated manipulation for this purpose in alkalimetry. The comparison 
of the titer of alkali, as standardized by this and other methods, indicated that 
concordant results could be obtained by using benzoic acid, hydrochloric acid 
(factor from constant boiling pressure), hydrochloric acid (factor from silver 
chlorid determination), and arsenic acid (E. S. R., 28, p. 410). 

Portable titrating table, E. E. OziAS (Jovr. Indus, and Engin. G7iem., 7 
(1915), No. 10, pp. 872, S7S, figs. 2). — ^A portable titrating table arranged for 8 
solutions is described and illustrated by a photograph. The burettes are oper^ 
ated by compressed air supplied by a Goodyear air bottle which rests on a 
shelf attached to the table. The cost of air per annum in operating the table 
is estimated at not over 50 cts. 

The determination of organic compounds, L. Eosejtthalee (Der Nachweis 
organUcJier VerUndungen. Stuttgart: P. Enke, 1914, pp, XVIII+IOIO, pi. 1, 
figs. 3). — ^A comprehensive reference work for the qualitative determination of 
organic compounds. Numerous references to original articles on the subject 
are made. A complete index, giving the name, page of reference, formula, 
molecular weight, and percentage composition of the compound is included. An 
author index is also appended. 

Bisect of free fatty acids upon the flash and Are points of animal fats and 
oils, A, IjOWenstexn and J. J. Vollertsen (Jour, Ind.us^ and Engin. €hem., 

7 (1915), No. 10, p. Sod).-— By experimental data submitted the authors show 
that the presence of free fatty acids depresses the flash and fire points of ani- 
mal fats and oils, the amount of depression varying with the amount of free 
fatty acid present. The flash and fire tests of the original samples were made 
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by means of the Cleveland open-fire tester and compared with the neutral 
glycerlds and total fatty acids of the fats and oils. The methods used for pre- 
paring the neutral glycerids and total fatty acids are described. 

A new apparatus for fat extraction, I. Selecteb {Jour, InJm, and Engin, 
Chem., 7 {1915), Ko, 10, pp, 871, 872, fig, 1), — ^The apparatus, which consists in 
the main of three parts, (1) a condensing section, (2) a flooding section, and 
(3) a reservoir, is described in detail and illustrated by a figure. Instead of 
soaking the sample in the liquid ether, or other solvent, as is done in most of 
the apparatus now in use, it is saturated with the vapor and periodically flooded 
with redistilled liquid. In testing the apparatus with 10 samples of commercial 
feeding stuffs it was found to give better extraction than either the straight 
extraction or the Soxhlet methods. The apparatus is easy to manipulate, pre- 
senting a smooth outer surface, -which reduces the danger of breakage to a 
minimum. The recovery of the solvent is also easy and rapid and entails no 
loss of time. 

The estimation of rafiS-nose by enzymotic hydi’olysis, 0. S. Hudson and 
T. S. Haeding {Jour, Amer, Chem, Soc,, 37 {1915), No, 9, pp, 2198-2198) » — A 
method which depends on the polariscopic measurements of the solution before 
and after treatment with melibiase has been devised, as follows : 

“The solution in which raffinose is to be estimated is first clarified with neutral 
lead acetate and the excess of the lead removed as oxalate or sulphate. The 
solution should not contain more than 13 per cent sugars, as a higher concen- 
tration tends to retard the enzymotic hydrolysis. It must be also slightly acid, 
but any free acid is to be avoided, so it is recommended that the solution be 
accurately neutralized and then made slightly acid wdth from 1 to 2 drops of 
acetic acid per 100 cc. of solution. To 95 cc. of the sugar solution 5 cc. of top 
yeast invertase solution is added, a few cubic centimeters of toluene shaken 
with the mixture to prevent growth of micro-organisms, and allowed to stand 
at room temperature until the rotation becomes constant. From 12 to 24 hours 
are usually necessary, depending on the activity of the enzym solution. In the 
solution at this stage all sucrose has been inverted and all raffinose has been 
hydrolyzed to melibiose and fructose by the invertase. 

“ The next step consists in hydrolyzing the melibiose with melibiase and meas- 
uring accurately the accompanying change in rotation. The rotation of the 
solution should be accurately determined, and since it may now contain consid- 
erable fructose its temperature must be carefully coutrolied for the polariscopic 
observation. It is recommended that all readings be made at 20^ O. . , , There 
Is now added to 95 cc. of the solution which has been hydrolyzed by invertase, 
5 cc. of bottom yeast extract . . . and the rotation is read immediately after 
mixing. It should correspond to the rotation that may be calculated from those 
of the bottom yeast extract and the solution to which it was added, since the 
reading is made before there has been sufficient time for the hydrolysis of 
melibiose to proceed to a measurable extent. The solution should be preserved 
with toluene, kept at room temperature, and its reading measured from day 
to day. 

“A change of rotation in the levo direction indicates the hydrolysis of melibiose. 
The specific rotation of this sugar is 4*143*' and • . . changes to -f 70,4“ on 
hydrolysis. If the solutions are read in a 200-mm. tube In a saecharimeter, a 
solution containing 1 gm- of melibiose per 100 cc. will change In rotation diming 
hydrolysis 4.18“ Ventzke . . . Bach degree Yentzke change of rotation indi- 
cates, therefore, 0.239 gm. melibiose per 100 cc. in tlie solution as finaUy coni^r 
tuted, a value which corresponds to 0J52 gm. anhydrous rajafinose,*^ ^ / 



814 


EXPEBIMEISTT STATIOH EECOBB, 


Experimental data comparing the method with that of Greydt « are submitted. 
Other data show that the method is quite accurate in the presence of sucrose and 
glucose, fructose, invert sugar, lactose, maltose, cellulose, and ti'ehalose. 

A comparison of the methods for the determination of ammonia in soil, 
B. K. Tabasov (Zhur. Opytn, Agrtm, (Russ. Jour, BwpL Landw,), 15 {191^), 
Bo, S, pp, 118-138), — A comparison of the methods of Boussinghalt, Sciilusing, 
and Prianischnikov for the determination of ammonia in soil (E. S, B., 28, p. 
Ill; 80, p. 215) has led to the following conclusions: 

The method of Boussinghalt usually gives results which are too high; un- 
doubtedly since the magnesium oxid acts on the nitrogenous substances of the 
soil and liberates ammonia. In the method of Schlosing complete removal of 
the ammonia is only obtained by repeated extractions with hydrochloric acid 
solution. The action of the hydrochloric acid causes a hydrolysis of the nitrog- 
enous material in the soil which, on heating with magnesium oxid, liberates ' 
ammonia, the amount liberated depending on the time of action and also on 
the strength of the hydrochloric acid. The method of Prianischnikov gives 
more ammonia than that of Schlosing with soils rich in humus; with loamy 
soils the reverse is time. The results obtained indicate that as yet there is no 
reliable method for the determination of ammonia in soils. 

The determination of phosphoric acid in vegetable material and in 
phosphates, A Stutzee and W. Haupt (Jour, Landto,, 63 (1915), No. i, pp, 
46-49 ), — ^After having experienced some difficulty with the Lorenz method 
(E. S. B,, 18, p. 14) for the determination of phosphoric acid, the authors adopted 
the following procedure : 

Two gm. of the dried material was heated in a Kjeldahl flask with 25 cc, 
concentrated sulphuric acid and a few drops of mercury until the mixture be- 
came colorless. The liquid was. then diluted and after cooling transferred to 
a six) ec. Erlenmeyer flask. Solid ammonium carbonate was added to 
neutralize the acid, and when it began to dissolve with difficulty a concentrated 
solution of ammonium carbonate was added until the liquid was neutral or 
only slightly alkaline, as indicated by Congo red or other suitable indicator. 
The liquid vras then made acid with concentrated nitric acid, filtered if neces- 
sary, and heated to incipient boiling. After careful stirring 100 cc. of molybdic 
acid solution was added. 

The precipitate could be filtered after about two hours* standing, using a 
weighed, perforated crucible, fitted with an asbestos mat. The precipitate was 
washed with dilute nitric acid or a solution of ammonium nitrate and finally 
with strong alcohol to remove the water. The crucible and contents w^ere then 
dried at from 130 to 140® C., and gently ignited over the Bunsen flame until 
the precipitate became bluish-green in color. After cooling the residue was 
weighed as molybdic-phosphoric acid anhydrid (24MoOs.PaCXf), the factor for 
calculating as phosphorus pentoxid being 0.03046, 

The same procedure was used in phosphate analysis. 

The iron-citrate method for the determination of citric-acid-soluble phos- 
phoric acid in Thomas slag, M. Popf (Die Bisemitrat^Methode zur BeBtim- 
mmxg der zitromnsdureloslicUm Phosphorsdure in Thomamelilen, Berlin: 
Paul Parey, 1915, pp, 29, figs, 5).— -The author considers briefly the theory and 
history of the ii*on-citrate method (E. S. B., 32, p. 611). 

In earlier work (E. S. B., 29, p. 409) on the original method of Bottcher and 
Wagner, who applied it to Thomas slag, it was found that the ammonium- 
magneslum-phosphate precipitate was contaminated with silicic acid, which 
i^used high results. This difficulty was overcome in two ways : (1) Evaporation 


•Ztschr. Ten Etbeaa Ind„ 37 (1337), pp. 1S8-180, 


AGBICXJLTOBAir CHEMISXEY — ^AGBOTEOHKY. 


S15 


to dryness of the citric-acid extract with hydrochloric acid, and (2) boiling the 
extract with sulphuric and nitric acids. The first method was found to be 
jweferable, but the manipulation was not easy and in inexperienced hands led to 
erroneous results. It was later shown by other investigators that the silicic 
acid was only precipitated when the slag was poor in soluble iron. Through 
this soluble iron, which acted as a protective colloid, the silicon dloxid was 
held in solution in the ammoniacal liquid. In the absence of soluble iron even 
traces of silicic acid were found to be objectionable. 

In devising a new method salts of chromium, zinc, aluminum, nickel, cobalt, 
copper, mercury, and lead w^ere tried, but not found to prevent the precipitation 
of the silicic acid. Ferric chlorid, ferric ammonium sulphate, ferrous ammonium 
sulphate, ferric nitrate, ferric carbonate, potassium ferrocyanid, and potassium 
ferricyanid were also tried, and it was found that only the presence of the iron 
ion was necessary, the acid ion used having no effect on the desired result. The 
outline of the improved citrate method follows: 

Five gm. of Thomas slag is treated in a half-liter S tollman flask with 5 cc. 
of alcohol to prevent caking on the bottom of the flask. The flask is filled to the 
mark at 1T.5" 0. with a 2 per cent solution of citric acid and shaken for one-half 
hour in a mechanical shaker. The solution is then filtered, 50 cc. of the clear 
filtrate treated with 25 cc. of the iron citrate solution, to whicli is added 1 cc. 
of a 3 per cent solution of hydrogen peroxid and 25 cc. of magnesia mixture, the 
liquid stirred for one-half hour and the precipitate filtered, ignited, and weighed. 
The author gives in detail the procedure for the preparation and testing of the 
reagents necessary in working the method, and discusses the details and possible 
sources of error of the method. A table for converting grams of magnesium 
pyrophosphate to percentages of phosphorus pentoxid is appended. 

Studies on the estimation of inorganic phosphorus in plant and animal 
substances, E, B. Foebes, F. M. Beegx^; and A. F. D. Wtrssow (Ohio 8ta, Tech* 
Buh 8 pp. S-43 ). — As previously noted (B. S. R., 23, p. 303) the senior 

author and associates outlined two different methods for the estimation of in- 
organic phosphorus, one for use with plant products and the other for materials 
of animal origin. The investigation on improvements of the methods has been 
continued for a period of three years, and the results are here reported.. 

The improved procedure for the determination of inorganic phosphorus in 
vegetable substances is as follows: 

Pour exactly 300 cc. of 0.2 per cent hydrochloric acid (4.6 cc. concentrated 
hydrochloric acid, sp. gr. I.IS to 1.19, per liter) onto 10 gm. of sample in a dry 
400-cc. Florence flask. Close with rubber stopper and shake at intervals of 5 
minutes for 3 hours. Filter the extract by suction into dry flasks through S. 
and S. No. 589 ‘ Blue Ribbon ’ papers, In a Witt filtering apparatus, or a Biichner 
funnel. 

“ Measure out a 250-cc. portion of this filtered extract and precipitate in a 
400-cc. beaker with 10 cc. magnesia mixture and 20 cc. ammonia, sp. gr. 0,9, 
Allow to stand over night and filter through double S. and S. No. 589 * White 
Ribbon * papers, taking care to decant as long as possible without pouring out 
the precipitate. Then complete the transfer of the precipitate to the paper. 

Wash three times with 2.5 per cent ammonia and then tliree times with 95 
per cent alcohol. Allow the precipitate to drain, and then spread out the inner 
paper on the top of the funnel, and allow the alcohol to evaporate. When prac- 
tically dry place this inner paper with the precipitate into an Erlenmeyer flask. 
Add 100 cc. of 95 per cent alcohol containing 0.2 per cent of nitric acid. Close 
the flask with a rubber stopper and shake vigorously until the paper is thor- 
oughly broken up. If the precipitate is flaky and refuses to.break up on shak- 
ing, allow to stand in the acid-alcohol over night 
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Experimental data comparing the method with that of Oeydt « are submitted. 
Other data show that the method is quite accurate in the presence of sucrose and 
glucose^ fructose, invert sugar, lactose, maltose, cellulose, and trehalose. 

A comparison of the methods for the determinatioii of ammonia in soil, 
B. K. Tabasov {Zhui\ Opytn, Agron. {Russ, Jour, Bxpt, Lmidio,}^ 15 {1914), 
Bo. 2, pp. 118-1S8). — A comparison of the methods of Boussinghait, Schlosing, 
and Prianischnikov for the determination of ammonia in soil (E. S. R,, 28, p. 
Ill; 30, p. 215) has led to the following conclusions; 

The method of Boussinghait usually gives results which are too high; un- 
doubtedly since the magnesium oxid acts on the nitrogenous substances of the 
soil and liberates ammonia. In the method of Schlosing complete removal of 
the ammonia is only obtained by repeated extractions with hydrochloric acid 
solution. The action of the hydrochloric acid causes a hydrolysis of the nitrog- 
enous material in the soil which, on heating with magnesium oxid, liberates 
ammonia, the amount liberated depending on the time of action and also on 
the strength of the hydrochloric acid. The method of Prianischnikov gives 
more ammonia than that of Schlosing with soils rich in humus; with loamy 
soils the reverse is true. The results obtained indicate that as yet there is no 
reliable method for the determination of ammonia in soils. 

The determination of phosphoric acid in vegetable material and in 
phosphates, A, Stxttzeb and W, Haupt {Jour, Landw., 6S {1915), No, 1, pp, 
46-49 ), — ^After having experienced some difficulty with the Lorenz method 
(E. S. R„ 13, p. 14) for the determination of phosphoric acid, the autliors adopted 
the following procedure ; 

Two gm. of the dried material was heated in a KjeldaM flask with 25 ce, 
concentrated sulphuric acid and a few drops of mercury until the mixture be- 
came colorless. The liquid was then diluted and after cooling transferred to 
a 500 cc. Erlenmeyer flask. Solid ammonium carbonate was added to 
neutralize the acid, and when it began to dissolve with difficulty a concentrated 
solution of ammonium carbonate was added until the liquid was neutral or 
only slightly alkaline, as indicated by Congo red or other suitable indicator. 
The liquid was then made acid with concentrated nitric acid, filtered if neces- 
sary, and heated to incipient boiling. After careful stiiTing 100 cc. of molybdic 
acid solution was added. 

The precipitate could be filtered after about two hours* standing, using a 
weighed, perforated crucible, fitted with an asbestos mat The precipitate was 
washed with dilute nitric acid or a solution of ammonium nitrate and finally 
with strong alcohol to remove the water. The crucible and contents were then 
dried at from 130 to 140* 0,, and gently ignited over the Bunsen flame until 
the precipitate became bluish-green in color. After cooling the residue was 
weighed as molybdlc-phosphoric acid anhydrid (24MoOs.P30#), the factor for 
calculating as phosphorus pentoxid being 0.03046. 

The same procedure was used in phosphate analysis. 

The iron-citrate method for the determination of citric-acid-soluble phoS" 
phoric acid in Thomas slag, M. Popp {Die Disensitrut-MethoJe mr Bestiwr 
miing der citromtisdnreloslichen Phosphorsdure m Thommmelden, Berlm: 
Paul Parm, 1915, pp, 29, figs, 5). — The author considers briefly the theory and 
history of the ii*on-citrate method (E. S. R., 32, p. 611). 

In earlier work (E, S. B., 29, p. 409) on the original method of B6ttcher and 
Wagner, who applied it to Thomas slag, it was found that the ammonium- 
magaesium-phosphate precipitate was contaminated with silicic acid, which 
caused high results. This difficulty was overcome in two ways : (1) Evaporation 
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to dryness of the citric-acid extract with hydrochloric acid, and (2) boiling the 
exti^act with snlphnric and nitric acids. The first method was found to be 
preferable, but the manipulation w^as not easy and in inexperienced hands led to 
erroneous results. It was later shown by other investigators that the silicic 
acid was only precipitated when the slag was poor in soluble iron. Through 
tills soluble iron, which acted as a protective colloid, the silicon dioxid was 
held in solution in the ammoniacal liquid. In the absence of soluble iron even 
traces of silicic acid were found to be objectionable. 

In devising a new method salts of chromium, zinc, aluminum, nickel, cobalt, 
copper, mercury, and lead were tried, but not found to prevent the precipitation 
of the silicic acid. Ferric chlorid, ferric ammonium sulphate, ferrous ammonium 
sulphate, ferric nitrate, ferric carbonate, potassium ferrocyanid, and potassium 
ferricyanid were also tried, and it was found that only the presence of the iron 
Ei^ion was necessary, the acid ion used having no elfect on the desired result. The 
' outline of the improved citrate method follows : 

Five gm. of Thomas slag is treated in a half-liter Stohman flask with 5 ce. 
of alcohol to prevent caking on the bottom of the flask. The flask is filled to the 
mark at 1T.5® 0. with a 2 per cent solution of citric acid and shaken for one-half 
hour in a mechanical shaker. The solution is then filtered, 50 cc. of the clear 
filtrate treated with 25 cc. of the iron citrate solution, to which is added 1 ce, 
of a 3 per cent solution of hydrogen peroxld and 25 cc. of magnesia mixture, the 
liquid stirred for one-half hour and the precipitate filtered, ignited, and weighed. 
The author gives in detail the procedure for the preparation and testing of the 
reagents necessary in working the method, and discusses the details and possible 
sources of error of the method. A table for converting grams of magnesium 
pyrophosphate to percentages of phosphorus pentoxid is appended. 

Studies on the estimation of inorganic phosphorus in plant and animal 
substances, E. B. Fosbes, F. M. Beegle, and A. F. D. Wrssow {Ohio Sla. Tech, 
BuL 8 {U15)f pp. S-48)* — As previously noted (E. S. R., 23, p. 303) the senior 
author and associates outlined two different methods for the estimation of In- 
organic phosphorus, one for use with plant products and the other for materials 
of animal origin. The investigation on improvements of the methods has been 
continued for a period of three years, and the results are here reported.. 

The improved procedure for the determination of inorganic phosphorus in 
vegetable substances is as follows: 

“ Pour exactly 300 cc. of 0.2 per cent hydrochloric acid (4.6 cc. concentrated 
hydrochloric acid, sp. gr. I.IS to 1.19, per liter) onto 10 gm. of sample in a dry 
400-ec. Florence flask. Close with rubber stopper and shake at intervals of 5 
minutes for 8 hours. Filter the extract by suction into dry flasks through S. 
and S, No. 589 * Blue Ribbon ’ papers, in a Witt filtering apparatus, or a Bflchner 
funnel. 

“Measure out a 250-cc. portion of this filtered extract and precipitate in a 
400-cc, beaker with 10 cc. magnesia mixture and 20 cc. ammonia, sp. gr. 0.9. 
Allow to stand over night and filter tiirough double S. and S. No. 589 ‘ White 
Ribbon’ papers, taking care to decant as long as possible without pouring out 
the precipitate. Then complete the transfer of the precipitate to the paper. 

“ Wash three times with 2.5 per cent ammonia and then three times with 95 
per cent alcohol. Allow the precipitate to drain, and then spread out the inner 
paper on the top of the funnel, and allow the alcohol to evaporate. W^hen prac- 
tically dry place this inner paper with the precipitate into an Erlenmeyer flask. 
Add 100 cc. of 95 per cent alcohol containing 0.2 per cent of nitric acid. Close 
the flask with a rubber stopper and shake vigorously until tlie paper is thor- 
oughly broken up. If the precipitate is flaky and refuses to break up on shak- 
ing, allow to stand in the acid-alcohol over night 
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“ Now filter tbrongli a dry filter into a dry fiask. Pipette ont 75 cc. of tfie 
filtrate into a small beaker and evaporate almost but not quite to dryness. 
Dissolve in dilute nitric acid and filter if necessary ; then determine phosphorus 
in the usual gravimetric way, by precipitation first with acid molybdate solu- 
tion, later with magnesia mixture, and then burning to the pyrophosphate. 

** The result obtained as above represents 6.25 gm. out of the original 10 gm. 
of material, and so to reduce to 1-gm. basis multiply by 0.16.” 

Analytical results of the determination of phosphorus in vegetable sub- 
stances, as alfalfa, bluegrass, dried brewer’s grains, rice polish, gluten feed, 
timothy, wheat, and wheat hrari, using the above procedure with slight modifi- 
cations, are submitted. 

The method of R. G. Collison (E. S. R., 28, p. 21) was tested by the authors 
but proved unsatisfactory. Further consideration was given the method as out- 
lined above wdth special attention to (1) the completeness of extraction, (2) 
the effect of using large amounts of magnesia mixture in the precipitation, (3) 
the allowing of more time for the precipitation with magnesia mixture, (4) 
the facilitating of filtration by the use of the centrifuge, and (5) the use of 
mechanical means to break up the precipitate in acid-alcohol to insure com- 
plete solution of the phosphate. Tabular data are given showing the results 
of these tests. The authors draw the following conclusions from their work on 
inorganic phosphorus estimation in vegetable substances : 

“A 3-hour extraction with 0.2 per cent hydrochloric acid in water appears to 
accomplish practically complete solution of the inorganic phosphates of finely 
ground vegetable substances, but in the case of wheat middlings was shown to 
allow enzymatic hydrolysis of organic phosphorus, with the liberation of inor- 
ganic phosphate. The introduction of filter paper pulp into such an extract 
materially assists in the maintenance of an easily penetrable condition in a 
magnesia mixture precipitate from the same. It was found possible completely 
to recover phosphates from filter paper pulp alone as used in this work. 

**The use of the centrifuge very greatly facilitat.‘s the filtration of dilute 
aqueous-acid extracts of vegetable substances. 

** There has appeared no reason to doubt the completeness of the precipita- 
tion of the inorganic phosphates from the 0.2 per cent hydrochloric acid 
solution, through the use of magnesia mixture and ammonia. 

*‘The separation of the inorganic phosphates from the phytin and other 
constituents of the magnesia mixture precipitate, through the agency of 0.2 
per cent nitric acid in 95 per cent alcohol, is attended by difficulties which have 
not yet been overcome. That these difficulties are largely physical, as deter* 
mined by the bulky and often gummy nature of the magnesia mixture precipi- 
tate, seems to be a fact That they are in part of a chemical nature, and due 
to the cleavage of phytin or other organic phosphorus compounds of the 
magnesia mixture precipitate through the agency of enzyms, appears also to 
be true. 

‘‘The use of phenol (50 gm. per liter) in the extractive reagent was shown 
not to affect the precipitation and estimation of phosphates in pure solutions. 
In the estimation of inorganic phosphorus in extracts of vegetable substances 
the presence of phenol appeared to favor the recovery of added phosphates. 
Fheaol, when used In this way, sometimes increased but more commonly 
decreased the inorganic phosphorus. In extracts of certain vegetable products 
the presence of phenol increased the difficulty, rather commonly experienced, 
in breaking up the magnesia mixture precipitate in acid alcohol. 

“ Modification of the acid-alcohol method of Forbes and associates by the in- 
troduction of filter paper pulp into the, extract from which the phosphates arc 
to be precipitated, the use of excessive amounts of magnesia mixture in this 
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first precipitation, and allowing nnnsnal duration of time for this precipita- 
tion gave apparently perfect results, as judged by recovery of added phosphates, 
in certain cases, but unsatisfactory results in others. Incompleteness of re- 
covery of added phosphates was shown not to be due to retention of phosphates 
by the solid substance of the sample. We are unable to recommend this method, 
or any other, as reliable for the estimation of inorganic phosphorus in vege- 
table substances generally. 

“ The acid-alcohol extraction of the method of R. O. Cfollison is either incom- 
plete in 3 hours or else causes a cleavage of organic compounds of phosphorus 
with the liberation of inorganic phosphate.” 

The studies on the estimation of water-soluble inorganic phosphorus in ani- 
mal substances were in the nature of comparisons of the neutral molybdate 
method of Emmett and Grindley, the barium chlorid method of Siegfried and 
Slngewald, and the magnesia mixture method of Forbes and associates. Ex- 
perimental data presented showed that the methods usually checked by the re- 
covery of known amounts of added phosphate. Outlines for the preparation 
of cold water extract of desiccated flesh for the determination of inorganic 
phosphorus, and of hot water-ammonium sulphate extracts of blood, liver, 
and brain are given in detail, as well as tabular data on the determination of 
inorganic phosphorus in muscle, blood, and brain. 

The authors’ conclusions from their work done in 1914 follows : 

“The magnesia mixture method gives satisfactorily agreeing results on 
blood, brain, liver, and flesh, with a recovery of 96 to 100 per cent of added 
, phosphates. 

“Neither ammonium sulphate nor boiling and ammonium stilphate to- 
gether, as used in the magnesia mixture method, were found to cause a splitting 
off of inorganic from organic phosphorus in blood. 

“The use of heat and ammonium sulphate, as in the magnesia mixture 
method, gives lower results than are obtained without beat and ammonium 
sulphate, though the recovery of added phosphates is perfect; and evidence 
was obtained that these lower results were due not to inclusion of phosphates 
in the coagulum obtained by the use of heat and ammonium sulphate, but to 
the precipitatin of water-soluble organic phosphorus compounds which, with- 
out the use of heat and ammonium sulphate, yield up their phosphorus as 
inorganic phosphate, under the influence of the nitric acid used in the subse- 
quent steps of the inorganic phosphorus estimation. 

“ It was found advisable to wash the coagulum with 3.33 per cent ammonium 
sulphate rather than with hot water. A more concentrated solution was 
shown not to be necessary. 

** In the case of blood, the filtration of the extract through paper was found 
preferable to the filtration through sand on linen, which Is necessary in the 
case of brain.” 

The calculation of the specific gravity of milk, O. von Sobbe Ztff , 

[MiMesheimJf 28 (19J4)* S2, p. 602; abs, in Zentbl, Agr. Chem,, 44 UBIS), 

No. 1, pp. 5^).— The specific gravity of curdled milk is determined with diflSculty 
and only after treating the milk with ammonium hydroxid. This entails the 
use of formulas in which the quantity and specific gravity of the ammonium 
hydroxid used must be known, and also the quantity of milk used. The author 
has therefore estimated the specific gravity of curdled milk by means of the 
formula of Mayerhofer-Hoybergsche for the determination of solids other than 
fat, rearranging it as follows: iSf'=4Xr— /, where jS'— specific gravity, f— solids 
other than fat, and the fat content By determining the fat and the ^lids- 
not-fat the specific gravity can thus be ea^ calculated. 
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Hetkods for tke exammation of bituminous road materials, P. Hxtbbabd 
and G. S* Beeve (U, S. Dept. Agr, BuL SIJ^ {1915), pp. ^S, figs, 20), — ^Thls is a 
revision of Office of Public Hoads Bulletin 38 (E. S. Pv., 25, p. 810). “Since 
the publication of Bulletin 38 considerable progress has been made in the 
standardization of methods of examining bituminous road materials. . . . 
Special attention is called to modifications in the penetration test, determina- 
tion of fixed carbon, and determination of paraffin scale; and to the substi- 
tution of new methods for the old distillation tests and for determination of 
voids in the mineral aggregate. In addition descriptions of the following 
methods are j:iven: (1) Determination of flash and burning points, open-cup 
method, (2) dimethyl sulphate test, and (3) methods of examining bituminous 
emulsions.’^ 

Acid ratio; a new method for determining the proteolytic strength of 
germinated grain in technical analysis, C. A. Nowak (Jotir, Indus, and Bngin, 
CKeni,, 7 (1915), No, 10, pp. 858, 859), — A new method, based on the S0rensen 
formaldehyde titration procedure (E. S. R., 19, p. SOS), is described in detail. 

The final results are not expressed in absolute amounts of nitrogen present 
but simply in comparative titrations of the malt extracts. “ For brewing pur- 
poses a malt having the greatest amount of amino groups is to be preferred, 
but only provided the original acidity has been fairly high and the relation or 
ratio between the formol acidity and the natural acidity, ?Jbtained by dividing 
the number of cubic centimeters representing the amino acids by the number 
of cubic centimeters representing the natural acidity, is as 1 ; 1 or greater.” 

This ratio, which the author designates the “acid ratio of malt,’* is an en- 
tirely new factor in malt valuation. An advantage In simplicity and rapidity 
over earlier methods is claimed. A further advantage is that one single deter- 
mination suffices for the estimation both of the preformed amino acids present 
in the malt and also the proteolytic strength. 

Alcoholic fermentation, A, Haeden (London and Neio York: Lon^gmanSt 
Qreen, atid €o., 1914, 2. ed,, pp, VIl+15$, figs. 8), — A second edition of the 
monograph previously noted (E. S. R., 29, p. 714). No change has been made 
in the scope of the work, but many additions to the text and a considerable 
Increase in the bibliography have become necessary on account of the rapid 
progress In the subject 

The recovery of ammonia as a by-product of the sugar Industry, B. 
Bonath (Zenthl, Kunstdilnger Indus,, 20 (1915), No, 15, pp. 181-189). — ^Earlier 
work on the ammonia content of the pressed Juice of sugar beets is reviewed. 
The author found the ammonia content of pressed juices to be gi'eater than that 
reported by previous investigators, due probably to differences in the procedure 
of the determinations. Proposed methods and possibilities for such a recovery 
due to the lack of nitrogenous fertilizing materials are discussed. 

Zacaton as a paper-making material, C. J. Buakd and J. L. (17. 

Bept, Agr, Bui, 309 (1915), pp, 21, figs. 15).— Experiments are reported which 
indicate that zacaton grass (Epicampes macroura) may prove to be a valuable 
paper stock in the future. The grass can be chemically reduced to paper stock 
by the soda process under less drastic and less expensive conditions than those 
employed for the reduction of poplar wood. Processes, methods, and machinery 
employed by the manufacturer of pulp from poplar wood were found entirely 
suitable for the treatment of this material. The yield of air dry fiber from the 
air-dry grass averaged 43 per cent Paper manufactured from this stock showed 
physical tests equal to those of first-grade, machine-finish printing paper. 

A botanical description and cultural notes on zacaton are also given. 
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METEOEOLOGY. 

Tlie organization of the Meteorological Office in London with special 
reference to agricultural meteorology, W. N. Shaw {Arujn. Rpt Met, Com, 
IQL Brit.J, 10 {191B), pp. 65-74; in Internat, Inst, Agr. [iSome], Mo, BuL 
Agr, Intel, and^ Plant Diseases^ 6 {1915), No. d, pp, 789, 790)* — ^The scope of the 
woi’h of the British Meteorological Office is briefly outlined, and It is explained 
that tlie office collects and digests meteorological information which the agri- 
culturist can apply if he wishes. To this end it issues a daily weather report 
and provides for the telegraphing of forecasts to those who are willing to pay 
for the telegi*ams. These forecasts are prepared throughout the year, thrice 
daily during the harvest season (June to September) and twice dally through- 
out the remainder of the year. Weekly and monthly weather reports are also 
issued. In actual practice these sources of information are very little used by 
the farmers. At present the formal responsibility of the office is limited to pre- 
paring forecasts and compiling statistics which will be indispensable when 
further investigation has so far developed the laws of weather as to allow of 
forecasting coming seasons. 

By watching the trend of Inquiry about the weather upon the part of the 
general public the office hopes to approach the subject of agricultural meteor- 
ology on lines suggested by the agriculturists themselves. It is held that the 
further development of the application of meteorology to agriculture is largely 
dependent upon education in the rural schools,” where the study of weather 
is now becoming a part of the regular course of instruction. 

The practical -value of long-period rainfall observations, J. B. Bbj^nett 
{Jour, Scot, Met, Soc., 3, ser., 16 {1914) , No. 31, pp. S20S2S)* — ^This article 
emphasizes the importance of long-period rainfall observations, particularly 
from the standpoint of the engineer. 

Precipitation and yield of crops, E, Keugur {Deut, Landw. Fresse, 42 
{1915), No. PP- 4^0, 421, figs. 4)- — Nn attempt is made In this article to 
correlate summer and winter rainfall with the yields of summer and winter 
wheat, rye, oats, barley, beets, and potatoes. Ko clear relation is shown be- 
tween the winter rainfall and the yields of any of the crops, but the yields were 
clearly influenced by the amount and distribution of the summer rainfall. 

The relation of rainfall to the depth of water in a well, J. Sstith (Joun 
Scot. Met, Soc,, 3, scr,, 16 {1914) j N^o. SI, pp. S29-SS5, figs. £), — ^The annual 
fluctuation of water level in a well is correlated -with tlie rainfall, showing a 
fairly constant fall from spring maximum to autumn minimum. “ A minimum 
toward the end of the year may be looked for without fail, though in a prolonged 
drought it may not occur until early in the following year. There is never any 
serious check in the autumn rise of the water level, and once this rise sets in 
quite moderate rainfalls are sufficient to insure a steady recovery from the 
minimum.*^ 

Approximate correlation of the influence of climate on the degree and 
increase of temperature with the depth in the soil, J. Boussinesq (Oompt, Mmd, 
Acad, Sci, IParis], 160 (1915), No. 24, pp, 747-750; abs. in Mei\ Sei, {Paris), 5$ 
{1915), MI, No, IS, p. 285). — ^The conclusion Is reached that variations in 
climate exert very little influence on the rapidity of the rate of increase of the 
temperature of the earth with the distance from the surface. 

The theory and practice of frost fighting, A. McAdee {Sen. Mo,, 1 {1915)^ 
No. 3, pp. 292^01, figs. 9).— This article explains the processes which facilitate 
the lowering of the temperature close to the ground,, and discusses the efficiency 
of the various methods which have been used to interfere with or prevent these 
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It is sliown that air gains and loses heat chiefly by convection. The plant 
gains heat by convection and radiation, and perhaps by conduction of an in- 
ternal rather than sui-face character. The soil gains and loses heat chiefly by 
radiation. Frosts are generally preceded by a loss of heat from the lower air 
strata, due to convection, and a horizontal translation of the air followed by 
an equally rapid and great loss of heat by free radiation. There are various 
other minor changes which affect the process, but the most important factor is 
the actual transference of the air and vapor and the removal of the latter as an 
absoi’ber and retainer of heat. 

The methods of frost fighting discussed are (1) the use of protective cover- 
ings, including not only cloth, straw, and the like but also smudges; (2) rthe 
direct application of heat by means of such appliances as the Improved orchard 
heaters used successfully in orange groves; (3) mixing the air and thus getting 
the benefit of the w’armer air at the higher levels ; and (4) spraying or irrigat- 
ing, or using sand, as is done in the case of cranberry bogs. The second method 
is the one which has proved most successful for large scale operations. 

The author concludes that “there is no valid reason, in the light of what 
has been already accomplished, why at critical periods which may be antici- 
pated tlie needed volume of surface air may not be suflSiciently warmed and the 
losses which have heretofore been considered inevitable be prevented.” 

The temperature and precipitation of British Columbia, A. X CowisroB 
(Ottawa: The Meteorological Service of Canada, 1915, pp, 90, pis. 4 ). — This is 
the first of a series of booklets In which “ all the data arising from meteoro- 
logical observations in Canada during the last seventy years or more will be 
analyzed and published in synoptical form with comment.” 

The weather of the year 1912 in Hertfordshire, J. Hopkikson (Tram* 
Eertfordshire Kat Eist Soc., 15 (1915), Eo* i, pp. £25-£3S). — ^This is a report 
based upon a continuation of long-period observations on temperature, precipi- 
tation, and general weather conditions at Watford, St. Albans, and other sta- 
tions in Hertfordshire. The principal data are tabulated and the general 
weather conditions for each month of the year are described. 

The weather of the year 1913 in Hertfordshire, J. Hopkiwson (Tram, 
Eertfordshlre Nat. Eist. Soc., 15 (1915), No 4t PP- 225-238). — This is a report 
of a continuation of long-period observations on temperature and precipitation 
at various places in Hertfordshire, with notes on the weather of each month 
of the year. 

The climate of Hertfordshire, X Hopkikson (Tram. Eertfordshlre Wat 
Eist Soc., 15 {1915), No. 4, pp. 195-206, fig. 1). — ^A brief account is given of 
the main climatic characteristics of this region as deduced from rainfall ob- 
servations covering a period of 70 years (1840 to 1909) and other meteorological 
observations covering a period of 25 years (18S7 to 1911). The. stations at 
which the principal observations were made were Bennington, St Albans, and 
Berkhamsted. 

The annual rainfall of Scotland and the limits within which it fluctuates, 
A. Watt (Jour. Scot. Met. Soc., 3. ser., 16 (1914) » No. SI, pp. $12-819). — The 
data obtained at 127 stations having unbroken records for 40 years are 
analyzed. It is shown that “for Scotland as a whole, the average annual 
rainfall of tlie driest period of three consecutive years is one-fifth less than 
the mean annual rainfall.^ 

Hainfall and wpor tension in western and equatorial Africa, B. CHtTnEAU 
(Compt Rend. Acad. Sal. {Park}, 161 (1915), No. IS, pp. S92-$95; abs. in Rev. 
Sd. IParisf, 5S (1915), I-II, No. 2Q, p. 509).— ThB available data on this sub- 
ject are summarized and discussed* 
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SOILS— rERTIIiIZEES. 

Soils, tlieir properties and management, T. L. Lyon, 13. O. Fippin, and 
H, O. Buckman (New York: The Macmillan Co,, 1915, pp. XZ/-}-764, pis. 2, 
figs, SS). — Tills book deals more fully and in somewhat different order with, 
essentially the same subjects discussed in a previous book of the Bural Text- 
book Series (B. S. B., 22, p. 519). Its purpose appears to be to bring the sub- 
ject matter of the previous book up-to-date and to present in addition the 
fundamental principles of recently developed phases of the study of soils. 

The formation, geological classification, and climatic and ge^ochemical rela- 
tionships of soils are first discussed. Subsequent sections take up the me- 
chanical, physical, and chemical properties of soils in more or less detail, special 
reference being made to soil colloids and the absorptive propei'ties of soils. 
Considerable space is devoted to soil moisture, its control, movement, and 
utilization, and special sections cover drainage, irrigation, and dry farming. 
'Soil fertility with reference to natural stores of fertilizing constituents in soils 
and the use of fertilizers and manures is also discussed, mainly from tlie 
plant physiological standpoint. 

Soil conditions and plant growth, B. J. Busselu {London: Longmans, 
Green d Co., 1915, S. ed., rev., pp. yilI-^190, figs. 11). — ^This represents a re- 
vision and third edition of this book <B. S. E., 2T, p. 821). A new chapter on 
the relationship bet^veen the micro-organic population of the soil and the 
growth of plants, and numerous sections dealing with recent developments of 
othex* parts of the subject, have been added. 

The question of ’soil mapping, Eeuss (GenfU. Gesanv. Forsttc,, Jfi (1914), 
No. 9-10, pp. 864-869). — ^As an improvement over the soil mapping scheme of 
Graf za Leiningen (E. S. R., 32, p. 26), it is suggested that a soil map should 
include geological and petrographic data, data as to the external condition and 
physical, mechanical, and chemical properties of the soils, and data on soil 
typ^ 'With reference to crop adaptabilities. A general scheme for so present- 
ing such data in usable form is briefly outlined. 

Field operations of the Bureau of Soils, 1912 (fourteenth report), M. 
Whi3?net et al. ( U. S. Dept. Agr., Field Operations Bur. Soils, 1912, pp. 2166, 
pU. 85, 56, maps 58). — ^This report contains a general review of the field 

operations of the Bureau of Soils during 1932 by the chief of the Bureau, together 
with detailed accounts of the following surveys : 

New London County, Conn., by W. B. McLendon; Orange Omnty, N. X., 
by G. A. Grabb and T. M. Morrison; Lehigh County, Pa., by W, T. Carter, jr„ 
and J. A. Berr; York County, Pa., by J. O. Veatch, L. A. Hurst, and G. B. 
Maynadier ; Eeconnoissance Soil Survey of Southeastern Pennsylvania, by C. F. 
Shaw, J, M. McKee, and W. G. Ross; Ashe County, N. 0., by B. B. Hardison 
^and S. O. Perkins; Pender County, N, O., by W. E. Hearn, L. A. Hurst, R. B. 
jgtordlson, L. L. Brinkley, and S. O. Perkins ; Barnwell County, S. C., by W. T. 
Carter, jr., B. T. Allen, J, E. Lapham, F. S. Bucher, and J. H. Agee; Chester 
County, S. C., by W. E. McLendon and G. A. Crabb; Ben Hill County, Ga., by 

A. L. Higgins and B. D. Long ; Chattooga County, Ga., by A, W. Mangum and 

B. D. Long; Dougherty County, Ga., by M. E. Can% H. Jennings, T. B, Bice, 
and B. B. Long ; Troup County, Ga., by A. T. Sweet and H. O. Smith ; Eecon- 
nolssance Soil Survey of Tattnall County* Ga., by H. H. Bennett ; The Ocala 
Area, Fla., by C. N. Mooney, W. J. Latimer, and H. and B. Gunter; Clarke 
County, Ala., by 0. S Waldrop, L. Cantrell, P. H, Avary, and N. E. Bell; 
Conecuh County, Ala,, by L. Cantrell, B. A. Winston, and F. Kolb; (3o¥- 
ingtbn County, Ala., by E. T. A. Burke, A. M* 0*Neal, jr., W, B. WUMnsqa, 



822 


EXPEBIMENT STATIOK EECOBP. 


N. E. Bell* andl X B. Willzinson; Lafayette County, Miss., by A. L. Gooctoan 
and E. M. Jones; Lincoln County, Miss,, by A. L, Goodman and B, M. Jones; 
Warren County, Sliss,, by W. E. Xliarp and W. M. Spann; Winston County, 
Miss., by G. A. Crabb and G. B. Hightower; East Feliciana Parish, La., by 

O. J. Mann and P. O. Wood ; Archer County, Tex., by A. B. Taylor, 0. Loims- 
bury, J. O. Yeatch, and E. Scott; Harrison County, Tex., by C, Van Duyne and 
W. O. Byers; Putnam County, Tenn., by 0- S. Waldrop; Robertson County, 
Tenn., by J. H. Agee, L. A. Hurst, H. Jennings, and R. F. Rogers; Christian 
County, Ky., by R. T. Allen and T. M. Bushnell; Kanawha County, W. Ya,, 
by W. J. Latimer and M. W. Beck; Preston County, W'. Ya., by W. J. Latimer; 
Reconnolssance Soil Survey of Ohio, by G. N. Coffey, T, D. Rice, et al. ; Gene- 
see County, Mich., by B. D. Gilbert ; Boone County, Ind., by W. B. Tharp and 
E. J. Quinn; Hamilton County, Ind., by L. A. Hurst, E. J. Grimes, R. S. 
Hesler, and H. G. Y'oung; Montgomery County, Ind., by G. B. Jones and C. H. 
Orahood ; Tipton County, Ind., by L. A. Hurst and E. J. Grimes ; Will County, 
111., by 0. J. Mann and M. Baldwin; Jefferson County, Wis., by W, J. Geib, 

A. H. iaieyer, and O. J. Koer; Barton County, Mo., by H. H. Krusekopf and 

P. S. Bucher; Carroll County, Mo., by E. S. Yanatta and L. V. Davis; Cass 
County, Mo., by H. H. Krusekopf and F. S. Bucher; Miller County, Mo., by 
H. G. Lewis and P. Y. Emerson ; Pike County, Mo., by A. T. Sweet and E. 0. 
Hall; Stoddard County, Mo., by A. T. Sweet, F, S. Bucher, H. H. Krusekopf, 
BL G. Lewis, J. E. Dunn, E. C, Hall, and L. Y. Davis ; Cherokee County, Kans., 
by P. O. Wood and R. I. Throckmorton; Greenwood County, Kans., by W. C. 
Byers, K- S. Eobh, and J. P. Stack; JeweU County, Kans., by A. B. Kocher, 
J. F. Stack, E. H. Smies, and R. L Throckmorton; Otoe County, Nebr., by 
W. G. Smith and L. T. Skinner; Barnes County, K, Dak., by L. 0. Holmes, 
J. E. Dunn, H. A. Hard, A. C. Anderson, W. Rommel, and A. O. Boucher; 
Middle Rio Grande Yalley Area, N. Mex., by J. W. Nelson, L. 0. Holmes, and B. 0. 
Eckmann; Mesiila Yalley, K, Mex-Tex., by J. W. Nelson and L. C. Holmes; 
Hood River-White Salmon River Area, Oreg.-Wash., by A. T. Strahorn and 

B. B. W^atson; and Fresno Area, Cal., by A. T, Strahorn, J. W. Nelson, L. 0. 
Holmes, and B. G. Bckmann. 

During the calendar year 1912, S4,8T2 square miles, or 22,318,080 acres, 
were surveyed and mapped in detail, making the total area surveyed and 
mapped up to the end of that year 284,118 square miles, or 181,835,520 acres. 
There were also conducted reconnolssance surveys covering an area of 70,224 
square miles, or 44,943,360 acres. 

Soils of Franklin County, S. 0. Jones (Kentucky 8ta, Bui, 19B (19 IB), pp, 
20^$SB, pt i). — ^Thls bulletin, prepared in cooperation with the Kentucky 
Geological Survey, deals with the general characteristics, chemical composition, 
and crop adaptabilities of the soils of an area of 200.73 square miles in the 
so-called Purchase Region of Kentucky. The topography of the county is 
divided into four phases, namely, flat or undulating valley lands, abrupt cliffs 
and limestone outcrops, sloping and more or less abrupt hills, and gently rolling 
table-lands. The county is drained by the Kentucky River and Blkhorn, Benson, 
and Flat creeks. 

The soils are of residual and transported origin, the latter covering 15 per 
cent of the area. Thirteen soil types are mapped, of which the yellow clay 
loam residual soil of the hills and bluffs is the most extensive, covering 45,82 
per cent of the area. The yellow, brown, and stony loams are also prominent 
types. Analyses of typical samples of the soils of the ai'ea are reported, "the 
results of which are taken to Indicate that ” the average Franklin County soils 
are abnormally rich in the mineral elements and, with the exception of the 
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gray or wLite silt loam, are only slightly acid. For the average soils nitrogen 
is decidedly the most limiting element The chief factors in maintaining the 
fertility of Franklin Gonnty soils consist (1) in preventing soil erosion, (2) in 
increasing the organic matter and nitrogen content, and (3) in liberating plant 
food from the large store of mineral elements present in these soils.” 

The soils of Tennessee, 0. A. Mooebs (Resources Term., 6 (1915), No. 4 VP* 
pi. 1, figs. 6 ). — ^This report deals briefly with the characteristics, crop 
adaptabilities, and fertility requirements of the soils of the di^erent natural 
divisions of Tennessee, the topography of which varies from gently tindulatlng 
and hilly to mountainous. The upland soils of the State are mainly of residual 
origin. The prevailing soil types are silt loams and loams, with one large area 
of fine sandy loam. The subsoils include heavy silt loams, clay loams, and clay. 
The soils of the central basin of middle Tennessee, covering 5,400 square miles, 
are practically all of limestone origin and are considered to be the most durable 
and productive under cultivation of any large area in the State. 

The results of analyses and studies of the soils from the different divisions 
made at the Tennessee Experiment Station are reviewed as a basis for recom- 
mendations for fertility and cultural treatment. 

[Soil analyses], F. H. Range (BoL Dept. Nao. Foineitto IFaragmy}^ No. 7 
(1914), pp. ^4-57).— Analyses of 17* samples of tobacco, banana, alfalfa, and 
pineapple soils are reported. 

Soils and agriculture of North Wales, Q. W. Robinson (Jour. Bd. Agr^ 
ILondonJ, 22 (1915), No. 5, pp. 216-222). is stated that the soils of North 
Wales are in general medium loams of comparatively uniform mechanical com- 
position and contain sand and silt in fairly equal proportions. Clay is almost 
invariably the smallest fraction. The soils usually have a high content of 
organic matter and chemically are almost always deficient in carbonate of lime, 
but are relatively well supplied with potash soluble in hydrochloric acid. Con- 
siderable areas of waste land occur in the region, consisting of sandy stretches, 
peat, glacial drift soil, and heather moors. Grass is the predominant feature 
in the farming of North Wales, and the proportion of arable land is generally 
less than 30 per cent of the total. 

Researches on the concentration of the liquid circulating in Libyan soils, 
E. Pantanelli (Bui. Orto Bot M. JJniv. Napoli, 4 (1914), PP- B71-B8$). — ^Ex- 
periments to determine the relative concentrations of the soil solutions of oasis, 
garden, fiat plain, hill, cultivated hill, sand dune, desert, and salt marsh soils 
from Tripoli are reported. 

It was found that the concentration of the soil solution in salts was correctly 
measured by determining the electrolytic conductivity of the liquid percolate 
of the soil. Dialysis of the soil solution served to separate the colloids. The 
concentration of the solution of the dune sands was the lowest. The solutions 
of oasis, garden, and fiat plain soils were nearly of the same concentration, 
which is classed as low. The concentration of the hill soil solution w^as slightly 
higher than these, and that of the desert soils and cultivated hill soils still 
Slightly higher. The salt marsh soils contained a highly concentrated solution 
which was, however, low in colloidal matter. The sandier soils of the desert 
and hills, while low in crystalline salts, were relatively high in colloidal matter. 
The concentration of the solution of the oasis sand soils and dune sands 
hacreased slightly wifih the depth, while the opposite was true with the salt soils, 

Lithium in soils, L. A. Steineoenig (Jour. Indm. and Mngin. €hem.» 7 
(1915), No. B, pp. 425, 426; al>s. in Ohem. AM., 9 (1915), No. IS, p. 1815)^-^ 
Determinatiijns of the lithium content of 19 samples of soils taken from six 
difiermt ar^s in the Unit^ States showed that litMumi although Occurring 
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in small amounts varying from 0,001 to 0,01 per cent in tbe sou and from 0M2 
to 0,<X)T per cent in tbe subsoils was present In all soils examined. Tbe content 
of lithium did not seem to follow that of any other element in tbe soil, and 
nearly tbe same amounts were found in tbe soil and subsoil. 

Absorption of cations and anions by cultivated soil, A. Db DoMiNicfUS 
{Bfaz. Sper, Agr, ItaL^ (1914) y 7, pp. 449-4'^S; abs. in Chem, Zenthh, 1915, 
/, ’No. 8, pp. 391, S92), — In this article a series of experiments on tbe absorp- 
tion of tbe cations and anions of solutions of different salts by five different soils 
are reported. Tbe cations tested were those of tbe chlorids of ammonium, 
potassium, sodium, calcium, magnesium, aluminum, and iron, and tbe anions 
were those of the chlorid, nitrate, sulphate, carbonate, silicate, phosphate, and 
aluminate of sodium. 

It was found that the cations of the salts tested were absorbed without excep- 
tion by soils, and the anions also In most cases. The degree of absorption 
increased with the valence of the absorbed ions. The relations of the cation 
and anion absorption were the same in all soils, but the total absorption varied. 
Absorption is, therefore, thought to depend on the nature of the soil colloids 
and of the soil solntlom 

Behavior of bumic acid toward anions, G. I. Eitman (Jar BesuVt, Yeget 
Opytov Lab. Rabot, 9 (191$), pp. 441-44V- — studies of tbe action of so- 
called bumic acid solutions on salts and acids it was found that the bases of 
salts were absorbed, Ko effect was observed on hydrochloric or sulphuric 
acids. With potassium nitrate a marked decrease in nitrate in the solution was 
attributed to reduction processes. 

Humus and bumus-nitrogen in California soil columns, B, H. LonsHBinaB 
(Vniv. Oat Puha., Agr. Bet, 1 (1914) y PP^ 175-374)4'— A brief review of 
several years^ analyses of California surface soils is given and investigations 
are reported, tbe main purpose of which was to ascertain the extent to which 
humus is present in tbe lower depths of California soils. For this purpose 110 
soil columns were taken from 37 counties in regions whose soils are many feet 
in depth, each column representing a characteristic type of land in its particular 
region. 

The soils of California were found to be richer in humus than has been gener- 
ally supposed, containing in their depth off 3 ft more than in the soils of humid 
regions and in the entire columns of 12 ft. or more double that of humid soils. 
The humus content was usually distributed through depths of 12 or more feet, 
the highest percentage being in the upper 3 ft. and diminishing downward. 
The surface soils were found to have an average of 1.28 per cent of humus 
and the upper 3 ft. of soil proper an average of 1.06 per cent per foot, or a sum 
of 3 J17 per cent 

The tule swamps showed the highest percentage of humus on account of the 
mass of decaying roots and otlier vegetable matter, while the desert plains 
showed the least. Humification was retarded in close, compact adobe clays and 
the humus content was less than in lighter loam and sandy soils. The soils of 
the valleys of the coast range in the western part of the State showed higher 
peircentages of humus than any of the other agricultural regions. It was found 
that the humus of the soils of the State is very generally derived from plant 
roots instead of from accumulations of vegetable material at various depths 
during ^11 formation. 

. , Tbe black color of the soil was not always due to a high humus content, many 
black soils showing a smaller percentage of, humus than soils of a gray color. 
The average percentege of nitrogen in combination in the humus of the first 
foot of the soil columns was 5J2, whtte that of each of the upper a ft. was 5.6 
per cent and a little i^rfor the entire 12 ft, varying torn 1 to 20 per cent 
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in iadividtial layers. The organic nitrogen in the soil derived from the Immus 
varied from almost nothing in the lower depths of the soil to as much as 0.13 
I>er cent in the upper 3 ft. The average of the first foot of the soil columns was 
0.07 per cent> and for each of the 3 upper feet 0.05 per cent. 

Phosphoric acid was present in the humus of these soils to the extent of from 
0.01 to 0.08 per cent throughout the entire depth to which humus reaches, 
though usually more so in the upper few feet. The humus content was some- 
times less in the first foot than in the second on account of being gradually 
destroyed by cultivation and summer fallowing. Arid soils are considered to 
have an immense advantage over those of the humid region on account of this 
distribution of humus and its nitrogen, as well as of mineral plant food, tlirough 
a depth of many feet. It is thought that the practical value of California soils 
can not be based alone upon the nature of the surface and subsoils, but chiefly 
upon the texture and depth of the soil. 

The presence of proteoses and peptones in soils, E. H, Waltees (Jonn 
In4us. and Engin, Chem,, 7 (1915), Eo, 10, pp. 860-S6S ). — ^The general charae- 
teristic properties of proteoses and peptones are described, and laboratory experi- 
ments with a sandy loam soil are reported. The results are taken to indicate 
that proteins undergo hydrolytic decompositions in the soil in much the same 
way as in digestion by enzyms, acids, or alkalis, and that a mixture of the 
varibus proteoses and peptones resulting from such decompositions exists and 
persists in the soil as such for a considerable period. 

The eftect of certain organic compounds on wheat plants in the soiL — 
Preliminary paper, F. W. Upson and A. R. Powell (Jour. Indus, and Bngin. 
€hem., 7 (1915), No. 5, pp. 4B0~422, fig. 1; ahs. in Chem. Abs., 9 (1915), No. IS, 
p. 1817). — ^Experiments at the Nebraska Experiment Station on the behavior 
of vanillin in concentrations varying from 250 to 1,000 parts per million toward 
wheat plants in black silt loam, silt loam, and in water cultures showed that 
vanillin was not appreciably toxic to wheat plants when present in the soil 
in the highest concentrations used, and was much less toxic in the soil than in 
water cultures. 

Salicylic aldehyde used in concentrations varying from 10 to 500 parts j^r 
million was much less toxic to wheat and com plants in the soil than in water 
cultures, the toxic effect on wheat at the highest concentration being practically 
negligible. Further experiments showed, however, that the effect of salicylic 
aldehyde on wheat and corn is different for different soils, 

y** Preliminary experiments on the behavior of cumaria, Qulnone, and dihy- 
droxy^tearic acid toward wheat plants in the soil indicate that the effect is 
entirely different from the effect of these substances in water solutions. Quinone 
in concentrations below 500 parts per million in soil is beneficial to the growth 
of wheat. The other two substances are somewhat more toxic in the soil than 
is vanillin.” 

A fesictetial test for plant food accessories (auximones), W. B, BorroKLirr 
(Pr&Cp Eop. Soe. {London), Ber, B, 89 (1915), No. B 610, pp. 102-1Q8). — ^In ex- 
periments to discover a bacterial test for plant-food accessories in soils 
(auximones) it was found that when the phosphotungstic acid extract from 
1 gm. of bacterixed peat is added to a normal nitrifying culture solution in- 
oculated with nitrifying organisms and the whole is incubated at 26** O. a 
thick scum is formed on the surface of the liquid. Further tests showed that 
ta 3 te scum is due to the presence and specific action of the auximone from the 
bacterlsed peat. . 

An examination of Ihe scum shpwed that it consists of two pr^omihaiit . 
of organisiom, namely* a thin Jteid rod form and a splnille-sba|sed Mmh'' 
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Wlien grown separately in a nitrifying solution pins ansimone the scnm did 
not appear. Tests of a number of soils, Including loams, clays, and gravels, 
showed that all yielded the scum, the best growth being obtained from a 
virgin loam. It was found that the rate of growth and thickness of the 
scum showed a progressive increase with the quantity of auximone present 
above a certain minimum. Tests of hresh and well-rotted stable manure 
showed that the quantity of auximone present increases with the progressive 
decomposition of the organic matter of the manure. Further results brought 
out by the experiments indicated that the organisms which form the scum 
require no organic carbon for their growth and are similar to the nitrifying 
organisms and sulphur and iron bacteria in that they can assimilate atmos- 
pheric carbon dioxid by the process of chemosynthesis. They can not live on 
nitrates, but must obtain their nitrogen from an ammonium salt, and they 
are not destroyed by heating. See also a previous note (F. S. B., 31, p. 826). 

Soil protozoa and soil bacteria, E. J. Russell (Proc. Roy, Soc, {London'lf 
Ber* R, 85 (191$), No, B 610, pp, 76-82), — ^The author is of the opinion that the 
conclusion drawn by Goodey <E. S. R., 33, p. 515) that ciliates, amcebse, and 
fiagellates can not function as a factor limiting the number of bacteria in 
soils is not jnstified by the experimental data reported, and reviews investiga- 
tions by himself and his associates (B. S. R., 29, p. 122; 32, p. 816; 33, p. 621) in 
support of his theory. 

Soil fatigue and sterilization, D. Zolla (R&v, Soi,, 26 (191$) ^ No, 4 
pp, 116-^120), — ^The work of others is reviewed to show that soil fatigue is not 
equivalent to soil exhaustion, and that the cause of soil fatigue can usually 
be removed by partial sterilization .with heat or antiseptics, 

■SPhe control of soil washing, M. F. Mxlleb (Missouri Bta, Oire, 78 (191$)^ 
pp, 12, figs, 5). — ^This circular briedy discusses soil washing by gullying and 
^eet washing and describes methods of prevention and control, consisting 
mainly of the use of winter cover crops, deep plowing, contour farming, main- 
tuning the organic matter content in the soil, and the use of straw, bushes, 
trees, dirt, brush, logs, stumps, dams, and debris for large gullies. 

The feeding of faxm crops, W. Schneidewind (Rte Ernahrung der Land- 
ioirtschafiliehe Kulturpfiansm, Berlin: Paul Parey, 191$, pp, Vin+487, figs, 
16), — ^This is a practical treatise, in three parts, for the use of farmers and 
contains only such experimental results as have a well-defined, practical as 
well as a scientific value. 

The first part, presented as a scientific basis for the third part, deals with 
the physiology of plant nutrition, both when germinating and during later 
growth. The second part deals with the soil, describing the rock and mineral 
constituents forming the earth crust, the physical, chemical, and biological 
processes of soil formation, and the different soil types and their properties 
and transformations through human agencies. The third part deals with fer- 
tilization, first discussing the different fertilizers and fertilizing matWials 
and their uses, including stable and green manures and artificial fertilizers 
supplying nitrogen, potash, phosphoric acid, and lime, and, second, describing 
the peculiarities of individual crops with reference to the kind, form, and 
amount of fertilization required under different conditions. In this coimection 
plans for crop rotation and field experiments are given. The plans for the 
fertilization of individual crops in the different rotations and on the different 
soil types are intended to indicate to the farmer how and to what extent 
me kind and amount of fertilization for each crop is dependent on the pre- 
ceding crop and its fertilization. 

Plant food and soH bacteria, A. Koch Lent, Lmdw, Gcscll., $0 

(191$), No, 11, pp, 1$$-1$8), — The work of others is briefly reviewed and ex** 
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pedments reported, the purpose being to show that fertilizers, including stable 
and green manures and artificial manures, serve as sources of nourishment to 
soil bacteria and thereby exert a favorable inflluence on their activities in mak- 
ing available to plants the stores of residual and natural plant food in soils. 

The conditions of complete action of fertilizers, Beckeb {FuhUng^s Landw. 

64 (1915), 9-10, pp. ^55-261),— A brief statement enumerating the 

most important factors influencing the complete utilization of fertilizers in 
soils by crops, such as moisture, humus, lime, tilth, adaptation to season, etc., 
is givea • 

Bow fertilizing, Tackb (Mitt Dmt Landw, Gesell,, SO (1915), No. 9, pp. 
118, 119). — ^Row fertilizing of oats and rye on sandy upland moor soils was 
accompanied by an increase in crop yield in two consecutive years as com- 
pared with broadcast application of fertilizers. 

Providing Crermany with plant food, B. Rassow (ZUelir, Cfiem*, SB 

(1915), No. S2, Atvfsatsfteil, pp. 196-201).— This is a brief review of the fer- 
tilizer situation in Germany. 

Vegetation experiments with different nitrogen and phosphoric acid fer- 
tilizers, B. Schulze (Ulus. Landto. Ztg., S4 (1914), No. 99, pp. S17, 818, figs. 
4 ). — ^In pot culture experiments with oats and mustard on a soil deficient in 
nitrogen it was found that of three nitrogenous fertilizers tested the so-called 
nitrate-diphosphate, consisting of apatite semidigested with nitric acid, gave 
the best results, while little difference was observed between sodium nitrate 
and calcium nitrate containing an excess of lime. On the basis of these re- 
sults the nitrate-diphosphate is considered to be a valuable nitrogenous 
fertilizer. 

- Further tests on the same soil with the same crops using three other nitro- 
genous fertilizers showed that a mixture of lime nitrogen and raw iron oxid 
2 : 1 gave better results than pure lime nitrogen or lime nitrogen and Thomas 
slag 1 : 2. Mixing the lime nitrogen with Thomas slag seemed to decrease the 
availability of the nitrogen. 

In experiments with the same crops on a soil deficient in phosphoric acid, 
it was found that precipitated superphosphate, containing 30.S7 per cent citrate- 
soluble phosphoric acid, gave the best results, followed in order by super- 
phosphate, Thomas slag and lime nitrogen mixture 2 : 1, pure Thomas slag, 
and nitrate-diphosphate. 

The nitrogen of processed fertilizers, E. O. Latheop (Cliem. News, Ut 
(1915), Nos. 288^, pp. 145-147; 2888, pp. 162-164; 2889, pp. 169-172; 2890, pp. 
186, 187). — The substance of this article has been noted (E. S. E., 32, p. 21T). 

How can crops be grown without potash manures next year? E. J, Bussbill 
(Jmr. Bd. Agr. ILondon}, 22 (1915), No. 5, pp. S9S-406). — It is stated that 
the lack of potash may be met by the use of wood ashes, damaged straw, 
mangold and other leaves, and liquid manure. These contain consid- 
erable quantities of potash which, in the aggregate, would help materially in 
coping with the present shortage. Moreover, the plowing up of leys and grass 
land leads to the liberation of the potash stored up in the roots, stems, and 
-leaves, causing it to become available for the next crop.” Two agencies sug- 
gested for increasing the availability of potash in the soil are (1) sodium salts, 
especially common salt and sodium sulphate, and (2) lime or chalk. **The 
former can be used for mangolds and for cereals when necessary- Lime and 
chalk are more suitable for leguminous crops, clover, etc.” 

T^ossible sources of pota^, O. G- Oeesswell {Jmr. Bm. Chem, IMm., $4 
(1915), No. 8^ pp. S87S9S),—The mthor discussas chemical and oliter 
for obtaining potash from ^ wat^« seaweed^ ash^, sal^ter, laki^ 
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and deposits, feldspar, mica, leucite, altmite, waste liquors from cellulose pulp 
mills, sugar residues, and wool scourings. 

The potash situation, E. Hast (Jour. Indus, and Bngin. Cfiem., 7 (1915), No. 
8, pp. 670, 671). — ^Attention is drawn to the possibility of economic potash pro- 
duction from so-called cement fume from cement factories and from refuse 
heaps from feldspar mining. The economy of the process involved in the latter 
case depends largely on the simultaneous production of alum. 

A preliminary report on the feldspar and mica deposits of Georgia, S. L. 
Gaipin (Geol. Survey Ga. Bui. SO (1915), pp. Xn-^190, pis. 11, figs. S ). — ^This 
report contains data on feldspar and mica deposits of Georgia, including notes 
on their commercial uses. 

It is shown that one class of the feldspars, namely, pegmatite dikes, is of 
high quality, containing usually about 12 per cent of potash, enough to make it 
worthy of consideration as a source of potash. Appendixes on (1) abstracts of 
patents issued by the United States Patent Office on methods for extracting 
potash and other substances fi*om silicate rocks and minerals, especially feld- 
spar, and (2) ground feldspar as a commercial fertilizer are included, 

The displacement of the potash of neutral alumino-silicates by neutral 
salts, B. Kocheegin (Ist UemVt Yeget, Opytov Lah, Jtahot, 9 (191B), pp. dSd- 
SBl, figs. B ). — ^In tests of the solubility of the potash of different silicates in 
ammonium acetate it was found that the potash of the so-called potassium 
jaeolite was the most soluble, followed in order by muscovite, nephellne, phono- 
lite, biotite, and orthoclase. The solubility of biotite potash showed an increase 
fot from 2 to 56 days. 

The destructive distillation of Pacific coast kelps, T3 . K, Hoaoian© ( tfomi / 
Indus, and Engin. Ohem., 7 (1915), No. 8, pp. 67$, results of com- 

parative laboratory distillations of kelp (Macrocystis pyrifera) with oak and 
hr made at the California Experiment Station to determine some method of 
utilizing the organic matter of kelp in addition to the potash and iodin led to 
the conclusion that kelp distillates have no commercial value, but that most 
of the potash may be easily recovered from the charcoal as a high-grade prod- 
uct See also a previous report by Burd (B. S. R., 32, p. 723). 

Three years' experiments on the effect on the yield of crops of potash 
works waste products containing magnesium chlorid, A. Stutzee and W. 
Haxtpt (Breijdhrige Versuehe iiher die Wirkung von Ghlormagnesium entliah 
tender Endlage von GhlorJcaUumfaMken auf die Emteertrdge. Berlin: Faul 
Farey, 1915, pp. Jy-f34 figs. B). — ^The work of others bearing on the subject is 
reviewed and plat experiments with oats, wheat, red beets, sugar beets, bnrley, 
and rye on soil rich in lime and with hay on meadow land are reported. The 
purpose was to determine the effect of irrigating with water containing waste 
products from potassium chlorid works in amounts varying from the equivalent 
of 1,500 to 2,500 mg. of chlorin per liter. 

It was found on three different meadow soils that the waste products in the 
high^t concentration used had no bad effects on the yield of hay. The same 
results were obtained with the other crops on the soil rich in lime. The 
absence of injurious effect of the waste products on these soils is attributed to 
tie presence of sufficient lime in the soils to neutralize any acid products of 
disassoeiation of the waste products, 

jg'kosph.ate rock and methods proposed for its utilization as a fertilizer, 
W. H. Waggakaw and W. H. Fbt (U. 8. Dept Agr. But 319 (1915), pp. 57),-— 
This bulletin states briefly the origin, extent, and composition of the phosphate 
deimitB of Florida, Tennessee, South Carolina, Arkansas, Kentucky, south- 
eastern Idaho, western Wyoming, northern Utah, and western Montana, and 
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describes a number of processes for treating phosphate rock in the manufacture 
of phosphoric acid and phosphatic fertilizers, which are classified as follows; 

“(1) Acid treatment, which includes the manufacture of superphosphate and 
phosphoric acid, (2) combined heating and add treatment, (3) double decom- 
position by means of a silicate or an alkali, (4) processes used in coanection 
with the steel industry, (5) processes in which the phosphorus or phosphoric 
acid is volatilized, (6) treatment dealing with the production of two or more 
fertilizer elements, (7) electrolysis, (8) enrichment or concentration of phos- 
phates, (9) processes and apparatus for the mechanical treatment of phos- 
phates, and (10) miscellaneous processes.” 

A classified list of patented processes is appended. 

The Elliston phosphate field, KEontana, B. W. Stone and O. A. BoNirrs 
(U, S. Geol, Survey BuL SSO (1915), pp, 37S-38S, ph 1 ). — ^The geology of this 
field is described and it is stated that the phosphate rock is readily dis- 
tinguished by its finely oolitic texture, thin bluish-white coating on weathered 
surfaces, heavy specific gravity, and peculiar odor. A map of the field and 
analytical data indicate that in the north half of the field, covering about 7 
square miles, a bed of phosphate rock ranging in thickness from S to 5 ft. 
and averaging approximately 65 per cent in tricalcium phosphate outcrops for 9 
miles, which, it is estlinated, contains about 70,956,032 tons of phosphate rock. 
It is estimated that the south half of the field covers about 1,5 square miles 
and contains, on the basis of an average thickness of 4 ft, 15,204,864 tons of 
phosphate rock. 

Some propearties of phosphorites from Sengilm, I. V. flKUSHKiN and P. 1. 
Keivobokov (Im BemVt Yeget Opytoos Lat>, Bahot, 9 (191$), pp. 160-16B ). — 
Studies of the chemical properties of these phosphorites with reference to the 
availability of ^eir phosphoric acid content to graminaceous plants are reporter], 
The original phosphorites and the weathered and decomposed phosphate mass 
were studied separately. 

It was found that the latter in comparison to the former contained more 
insoluble residue, more iron and alumina, and considerably less calcium oxid, 
sulphuric acid, and carbon dioxid. The ammonium citrate extract of the 
former was colorless and contained only traces of phosphoric acid, while the 
extract of the latter was highly colored and contained important quantities of 
phosphoric acid, a little more lime, and considerably more iron than that of 
the former. Decomposition of the phosphorite frequently was accompanied by 
the formation of considerable quantities of iron phosphates. 

Extraction of phosphoric acid from natural phosphates, I, A, T. Kazakov 
(J^f Yeget Opytm Lab, Bahet, 9 (1918), pp. $7^70, figs. D.—A review 

’ of the literature bearing on the subject and a theoretical chemical discussion 
of the minimum possible sulphur trioxid and calcium oxid contents of extracts 
of phosphates are followed by the results of quantitative analysis for sulphur 
trioxid and calcium oxid of a series of extracts obtained by treatment of ground 
Viatka phosphates with different amounts of sulphuric acid, the purpose of 
which was to determine standards for optimum conditions. In this connection 
the author proposes a rapid method for determining such standards, bai^ on 
qualitative tests for the presence of phosphates of calcium, aluminum, and 
iron. 

The results ^ow that the method of qualitative tests not only can replace the 
method of quantitative determination of the calcium oxid and sulphur tdoxid 
but proves the presence or absence of phosphates of calcium, aluminum, and 
iron in the extract. In drawing this concln^on the author made a eompariaiii 
the stan^rds detenulned^ empirically with those t^rel:ica% dembp^ 

, on the" basts .of ’ ihe'^toimi'composia of me ^ Viatki, ^ 
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pirical standard was 69.14 gm. of sulptaric acid and tlie theoretical standard 
on the basis of tricalcinm phosphate was 64,325 gm., and on the basis of apatite 
70^424 gm. This is taken to indicate that for the phosphate used the apatite 
content should be taken as a basis for the establishment of a standard. 

A special type of natural phosphate, I. Y. Iakxtshkin (Iss ResuVt, Vegeta 
Opytov Lab, Rabat, 9 {1918), pp, 92r-lSS, figs, Id).— Further cropping experi- 
ments with a special type of natural phosphate (E. S. R., 29, p. 418) are re- 
ported. 

Tests of the inside and outside parts of -this phosphate showed the outer 
parts to be the most available. This is taken to indicate that a more intensive 
secondary process is a necessary factor in the accumulation of semisoluble 
phosphoric-acid compounds in raw phosphates. Samples of a relatively avail- 
able raw phosphate taken from different d^ths showed no difference In their 
behavior toward crops. 

The size of the cereal crop when fertilized with raw phosphate was found to 
depend on the content of phosphoric acid soluble in citric acid. In all cases 
of apparent deficiency of phosphoric acid in the deeper layers the crops showed 
a low content of easily soluble phosphoric acid. The transition from deficient 
to sufficient nourishment of crops was always closely related not only to 
the Significant increase In the harvest but also to the content of easily soluble 
phosphoric acid compounds in the crops. The percentage of total phosphoric 
acid, especially of phosphorus combined with protein, decreased in certain 
cases. Excessive nourishment, while it increased the content of all forms of 
phosphorus in the crop, did not increase the size of the harvest 

Preparation, of eniiched superphosphate with precipitated phosphate, K. N. 
ShvsItsov {I$} RemVt Veget Opytoi> Lab, Rabott 9 (1918), pp, — Studies 

of the preparation of enriched superphosphate were conducted, the phosphorib 
acid of a water solution of superphosphate being precipitated and treated with 
sulphuric acid. With a sample of Viatka phosphate the author succeeded In 
obtaining a phosphatic precipitate containing from 30 to 40 per cent phosphoric 
acid and an enriched superphosphate containing from 18.4 to 32.3 per cent 
total phosphoric acid, of which from 14.4 to 31,8 per cent was soluble in water. 

Ralmaer's phosphate, D. N. Pbiakishnikov and I. Y, Iakushkin {lis RemVt 
Yeget Opytm Lab, Rabat, 9 (1918), pp, 152-189 ), — Cropping experiments with 
oats, millet, and flax to determine the value of Palmaer*s phosphate as a ferti- 
lizer are reported. 

It was found in all cases that this phosphate was well utilized and was supe- 
rior to all other sources of phosphoric acid used, including superphosphate 
and Thomas slag. Analyses of the millet crop showed that the phosphoric acid 
of Faimaer’s phosphate was utilized as well as that of monoealcium phosphate, 
and It was mark^y superior to superphosphate for flax. It is thought that 
Falmaer's phosphate will have a much better effect on sandy soil tending to be 
acid than superphosphate. In chemical studies the phosphoric acid of Fal- 
maer’s phosphate was found to be much more soluble In Petermann's reagent 
than that of Thomas i^ag. 

Wolter^s phosphate and its components, N. A. UsrnNsrf Reml% Yeget 
Opytop Lab, Rabat, 9 (1918), pp, 355-377). — Experiments to determine the effect 
of the Wolter process on Kasan phosphorite with reference to the avail- 
ability of the r^ulting phosphate are reported. This process involves the 
fusion of the phosphorite with sodium sulphate, carbon, and calcium carbonate. 

The Kasan phosphorite contained 40 per cent calcium oxid and 5 per cent 
carbon dioxid. A 3-hours* fusion of this phosphorite with sodium sulphate and 
carbon yielded a product, phosphoric acid of which wae as available to 
millet in sand, cultum as that of. Welter's phosphate or Thomas slag. An ex- 
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cess of lime in the fusing mixture which formed an unfused residue resulted in 
the formation of insoluble calcium phosphates, and the phosphoric acid content 
soluble in Petermann’s reagent was decreased. The addition of sand to the 
fusing mixture had a favorable effect, attributed to the neutralization of in- 
jurious excesses of lime and to the possible formation of phosphate of silicon. 
The mixture of phosphorite, sodium sulphate, and carbon when fused for 1.5 
hours showed 21.63 per cent of its phosphoric acid to be soluble in Petermann’s 
reagent, as against 60.68 per cent of that in Wolter’s phosphate. After 8- 
hours’ fusion 57.33 per cent of the phosphoric acid of the mixture was avail- 
able, as against 63.93 per cent of that of Welter’s phosphate. 

The influence of temperature in the extraction of Thomas slag with citric 
add, W. Hoixe {CJiem. Ztg., 38 il9U), No. m-m, p. 1155; ab$. in Ghem. 
Zmtbl.y 19H, 11 y No. 25 y p. 1^09 ). — ^In three series of experiments using 2 per 
cent citric acid for 15 minutes at average temperatures of 17.5, 24.5, and 26.5*^ 
0. the average difference in phosphoric acid extracted from Thomas slag was 
0.034 per cent per degree of difference in temperature. 

The assimilation of reverted phosphoric add by plants, V. P. KocBCEyrxov 
(Isf EemPt. Teget. Opgtov Lalb. Balot, 9 (1913), pp. lS7-147y figs. 5 ). — ^Eiis is 
a report of the third year’s sand-culture experiments with different phosphates 
(3S. S. B., 30, p* ,428). The phosphorle-acid fertilizers tested %vere (1) the 
residue obtained after evaporation to dryness of a water solution of a phos- 
phate treated with sulphurous add, (2) the lime precipitate of a solution of 
Viatlia phosphate in sulphurous acid, (3) enriched superphosphate obtained by 
treatment of precipitated phosphate with sulphuric acid, and (4) nitro- 
superphosphates obtained from the waste liQuor of trinitro-toluene works. 

As in the previous experiments, excellent I’esults were obtained with the 
superphosphates obtained from the Viatka phosphate and with the nitrosuper- 
phosphates. The second phosphate had a good effect, but the third had a de- 
pressing effect on the crop, due, it is thought, to the presence of sulphites. 

The action of sulphur oa plant production, T. Pfeiffer and W. Simheb- 
MACHEB Fuhling^s Landio. Ztg., $4 {1915) y No. 9-10, pp. 24S-255, fig. i). —Pre- 
vious experiments by Pfeiffer and Blanck (B. S. B., 31, p, 220) and work by a 
number of others bearing on the subject are briefly reviewed and field experi- 
ments with beets are reported. In the latter practically the same results were 
obtained as with oats in the previous exjwriments. 

These results are taken to indicate that sulphur fertilization is wholly In- 
effective on the soil used in the experiments. It is concluded that in the light 
of present knowledge a recommendation for the general use of sulphur as a 
fertilizer in agricultural practice is not justified. 

The fertilizdng action of sulphur on vines, D. ZoiXA. (Bet?. Gin. Bet., 26 
{1915) y No. 4y pp. 120y 121 ). — ^Experiments by Chauzit are reported, the results 
of which showed that sulphur has a more marked effect when used as a ferr 
tilizer when the soil is well stocked with organic matter. The effect of the 
sulphur decreased as the content of organic matter decreased. The action of 
the sulphur is increased when it is mixed with organic matter and when it IB 
us^ in large amounts; 

Fertilizer ea^eriments with the sulphate and carbonate of manganese, 
a. DTproniro {Btm. Sper. Agr. Italy 47 {1914), No. 8, pp. $21-626; etba. 
Ghem. Zmtbl, 1915^ J, No. 8, p. 392 ). — ^In plat experiments with medicinal 
hmrbs and cereals on a natural clay soil to test the fertilizing value of manga- 
nem carbonate and sulphate, a marked increase in crop yield was obtained with 
both compounds. Both are concluded^ to be valuable catalytic agealB in cim-, 
necjdon with the fertpimtiondt /.f . i> 

'' Ba^um’ fertilizer# B.': B ,BAafSEt ^ n.‘ 4$ fi 

,tl9);^-rOn the basis of 'an'''e^toate:that the upper htyerVof 
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contains 1 mg. of radium, it is pointed out that in previous experiments hy 
Hopkins and Sachs (E. S. R*, 32, p. S21) the maximum application of 1 mg. of 
radium at a cost of $100 per acre only doubled the radium content of the soil. 
It is further estimated that the amount of radium emanation given off by the 
soil was from 50 to 100 times as much as that given off by the radium in the 
upper 5-in. layer, and that 75 mg. of radium per acre, costing $7,500, will be 
required to double this amount. 

The radio-activity of spring water, R. R. Ramsey ( Amer. Jour. iSfoi., ser^f 
40 (19XS), No. 28% pp. $09-813). —Tests of the waters of farm springs and of 
drilled, driven* and dug wells showed that the radio-activity of 4 Ohio wells 
varied from 70X10”“ curies per liter to 200X10"^ curies per liter, of 9 Ohio 
springs from 100X10”“ curies per liter to 610X10”“ curies per liter, and of 28 
Indiana springs from 77X10"“ curies per liter to 2,150X10"“ curies per liter. 
The emanation content of the springs varied with the flow, some of the higher 
values being obtained from wet weather springs. 

Activated sludge in America, W. N. Bakes (Engin. NewSf 74 {1915), No. 4, 
pp. 164-Til, figs. 5; ahs. in Chem. Abs., 9 {191$), No. 17, p. 2411).— Tests at 
several experimental plants of the process of treating sewage by aeration in a 
tank in the presence of an accumulation of aerated sludge are reported. 

The results indicate the possibility of obtaining a high degree of clarifica- 
tion and perhaps bacterial reduction, with a stable effluent and a quick-drying 
sludge of a high fertilizing value. 

The production of peat in 1914, C. A. Davis {XI. S. Geol. Survey, Mineral 
Mesources of the United States Calendar Year 1914 j Pt 2, pp. S7$-S8S ). — ^This 
report describes the formation and occurrence of peat, discusses its various 
uses, and gives data on production and use in this country and in Europe. 

It is stated that the peats of the United States are very rich in combined 
nitrogen, many of them exceeding 2 per cent and some containing more than 3 
per cent of the total dry weight The most successful peat industry so far 
attenapted in the United States is said to be that of preparing peat for use as a 
fertilizer or as a fertilizer filler. Black, thoroughly decomposed peat is consid- 
ered most satisfactory for this purpose. 

The quantity of peat sold for use as fertilizer during 1914 was 14,962 short 
tons, as fertilizer filler 22,267 tons, and for fuel and miscellaneous purposes 
9,364 tons. 

Report of analyses of commercial fertilizers, (La. Eept. Agr. and Immtgt. 
Wert. Bpt 1918-14, pp. 122). — ^This bulletin contains actual analyses, made at 
the Louisiana State Experiment Station, of 8,958 samples of fertilizers and 
fertilizing materials offered for sale in Louisiana in 1913-14, together with their 
guaranties. 

Commercial fertilizers, X L. Hjxls and O. H. Jones, C. G. Williamson, and 
G,.E. Anoeeson (Vermont Bta. Bui. 190 (191$), pp. 3S5-4S9) .—Actual and guar- 
antied analyses and valuation of 173 samples of fertilizers and fertilizing ma- 
t^als offered for sale in Vermont during 1915 are reported, showing that 83 
per cent of the brands met their guaranties. ** The quality of the crude stock 
used seemed to be beyond reproach, save as regards the organic nitrogen in a 
few brands/^ 

I^ta on the relation between selling price and valuation of fertilizers indi- 
caia that during the year “ one dollar in three spent for mixed fertilizers was 
psM to the manufacturer, railroad, and selling agent for their work, while 
, imt two of the three were paid for plant food. But 55 ctsl worth of plant food 
was bought for a dollar in average low-priced goods, and 63 cts/ worth in 
nasCtoa-priced goods. The average high-priced brand, however; afforded 70 
worth 'fm? a dollar.**, . . r,,- , , 
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AaBICTITTOAI BOTANY. 

Pliysiolo^ of the intake of material by the living plant cell.— H, €3ianges 
produced by potassium cyanid in the permeability of the vegetable plasma- 
membrane, M. BiiEHAN (Intermt, Ztsehr. Phys. Ohmn. Biol., 1 M. 3-4, 

pp. figs, 9; ahs, in Jour, Chem. Soe. ILondonJ, MS (1915)^ Mo, 6B9t I, 

pp, MBf MB), — Summarizing the more general results of the tests detailed, the 
author states that the point of concentration at which plasmoylsis of plant 
cells occurs in solutions of certain salts named is raised above that which is 
normal to the plant by the addition of potassium cyanid in suitable proportions. 
The effectiveness varies with its concentration and the length of exposure 
thereto, the effects being reversible after use of the less concentrated solutions. 
This elevation is not due to retention within the cell of osmotically-active sub- 
stances caused by the limiting influence of potassium cyanid on respiration, 
but is due partly to its influence on the colloids of the plasma membrane 
and partly to the increased permeability of the membrane for certain solute 
of the external medium. 

Thysiology of the intake of material by the living plant cell, — Inffu- 
ence of neutral salts and some nonelectrolytes on the injurious effects of 
alcohols on plant cells, Helene Nothmank-Zxjcbeekanul {Internat, Ztsehr. 
Phys, Chem, Biol,, 2 {1915), Mo, 1, pp, 19-ffl; ahs, in Jour, Chem. Soe, {Lmdon}, 
MS (1915), Mo, 6B0, I, pp.,199, 200). — ^Following up the report of Erehan 
noted above, the author states that the exosmosis from leaves of Echeveria, 
Suasifraga sannentosa, and Tradescantia discolor in aqueous solutions of the 
lower alcohols is augmented by the addition of neutral salts. The increase is 
due, apparently, not to an altered solubility of the alcohol but to the summa- 
tion of the tendencies separately shown by the dissolved substances. 

With higher alcohols, however, the osmotic effect of the solutions is usually 
reduced by addition of the salts. It is thought that in this case the alcohol 
and the salt obstruct each other in entering by the same path, this view being 
confirmed by experiments employing plasmolysis. Entrance is thought to be 
afforded by the hydrocolloids of the plasma. 

Tannic or aspartic acids or peptone increase the action of the various alco- 
hols, but glycin, tyrosin, sucrose, and maltose are inactive. 

The influence of salts on heHotropism, Ines Maecolonuo (But Orto Bot, B. 
Unip. Mapoli, 4 (1914), pp. 211-221), --Describing the effects of various admix- 
tures of equimolecular solutions of certain potassium, sodium, calcium, and mag- 
nesium salts on seedlings of oat, bean, and mustard, the author states that all 
these salts increase the readiness and degree of the heliotropic response of 
etiolated, but lower those of the normally growing, plantlets. 

It is thought that the effects observed may be ascribed to the chemical action 
Of the nutritive salts without excluding a physico-chemical influence related 
to the concentration of the solution. 

A bibliography is appended. 

A three-salt nutrient solution for plants, J. W. Shots (Amer. Jour, Boi., 
2 (1915), Mo, 4, pp. 157-160).— The author gives a preliminary report on his 
experimentation with wheat and buckwheat in attempting to devise and use 
a simpler nutrient solution than the 4-salt mixture used by Tottingham (B. S. B,, 
SI, p. 425), potassium nitrate being omitted from the Emop formula as us^ 
by that investigator. 

From the results as tabulated it is claimed that the ^salt mixture, in 
proportions, is eminently suitable for plant development. |t gave a 
bet^ growth of tops toan ihe f4-sait soliflion, at ie^st wlih 0 total 
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centration of 1.75 atmospheres, which is said to be a suitable strength for general 
water-culture work, 

^The absorption of ions by living and dead roots, H. V. Johnson { Am > er , 
Jour. Bot, B (1915), No. 5, pp. £50-254).— The author holds that unequal ab- 
sorption of anions and cations by roots may be due to the dead rather than to 
the living cells. In experiments with beets and carrots he found that the ratios 
of the cations absorbed were different in the dead from those observed in the 
case of the living plants. In sweet corn the dead roots took up somewhat more 
calcium than chlorin, but this was not true of white held corn, which gave 
results comparable to those of a single experiment made with dead turnips. 

It appears, therefore, that the presence of dead cells has a very marked in- 
fluence on the results in some cases. It is suggested also that observed re- 
sults may be vitiated by the killing of some of the cells by the solutions during 
the experiment 

Th^ influence of Bontgen rays on the seeds of Vicia faba as shown In the 
dev^opment of the plants, T, pyEiFPEE and W. Simmebmacher {Landw. Ters. 
Btatf 86 (1915) t No. J-2, pp. 85-45). — ^The authors have studied the after- 
effects of Bontgen rays on F. faba seeds and seedlings, employing complete 
darkness, the light from a north window, or that in the open. The seeds, before 
being sprouted, were exposed to the rays for 30, 60, 90, 120, and 150 seconds, the 
exact strength of the tub^ not being reported. 

It is stated that the germinability of F. faba was increased by previous ex- 
posure to the EOntgen rays for a moderate period of time, but that it was 
lessened by the longer exposures. The production of dry substance was in- 
creased only in case of limited after-iUuminatlon. Longitudinal growth of the 
aerial portion was somewhat Increased in diminished light, great individual 
differences appearing in this series of tests. 

On the relation of root growth and development to the temperature and 
aeration of the soil, W. A. Cannon (Amer. Jour. Bot^ 2 (1915) , No. 5, pp. 
211-224t Ms. 5). — ^The results of the direct aeration experiments on the re- 
action of roots were not deemed entirely consistent, and these are to be repeated. 

It appears from the results of tests as given that roots which lie close to the 
surface of the soil are subject to the influence of an environment quite different 
firom that affecting the deeply placed roots* It is considered fair to assume 
that the characteristic differences in mature root systems are largely the r^ults 
of unlike responses to the environmental conditions. 

The root factor presents two phases, the root character itself and the man- 
ner of response to the soil environment In the former case, especially in obli- 
gate deeply penetrating roots, the limiting factor appears to be only the depth ^ 
of the soil. In species having generalized roots and roots which are essentially 
shallow growing the limiting factors relate to root response to such environ- 
mental features as moisture, aeration, and temperature* Species having plastic 
roots or roots capable of response to a wide range of soil environment should be 
more widely distributed than those less capable in these respects. This con-, 
fusion is said to have been supported by observations so far as they have 
shown the true conditions. 

Studio on the transpiring power of plants as indicated by the method of 
standardijaed hygrometnc paper, A. L. Bakee (Jour. Ecology 2 (1914), 
pp. i^l1t$, fig$. £).— Employing tho method of standardized cobalt ehlorid \ 
impcr essentially as devised by Livingston S. K*, 28, p. 528), the author has 
made a study of the daily course of foliar transpiration, the relation of position 
^ and of the Imyes hereto, the relatton of the diurnal to the nocturnal 
transpiiation as an indc^ of xerophytisan or of mesophytism, 
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the transpiring power of floral parts, the relation of transpiration to wilting, 
and transpiring power as an index of dron^t resistance. 

The results as detailed are said to show the suitability of the method for 
use in the study of several aspects of ecological behavior. It may offer a simple 
and adequate means of classifying plant forms in a scale of xerophytism or of 
mesophytism, based upon water requirement so far as this depends upon 
foliar transpiring power, which in tnm mnst take into account the full diurnal 
course of transpiration, or at least numerous daily determinations. 

Age, position, and structure of the leaves may influence transpiring power, 
as may also the humidity of the surrounding media. 

A bibliography is appended. 

The anthocyan pigments, A. E. Eveeest {SoL Tro§. Twentieth Cent, B 
il915), No. S6, pp. 597-612, figs. 5). — ^This is a review of work bearing upon the 
nature and composition of the red, purple, and blue flower pigments. 

Our present knowledge of the chemistry of the Mendelian factors for 
flower color, AIxjeiel Wheidale {Jour. Genetics, 4 (1914) f 2, pp. 109-129, 

pi. 1; abs. in Intemat. Inst Agr. IRomeJ, Mo. But Agr. Intel, and Plant DU* 
eases, 6 (1915), No. S, pp. 404, 405). — ^In the present paper an attempt has been 
made to state, from the evidence available, just what is known of the chemical 
mechanism underlying the Mendelian factors for flower color, and the views 
of several investigators arc discussed. 

It is stated that there are varieties of AntirrMnum ma^m, ivory, yellow, 
and white, which do not form anthocyanln, ivory being dominant to yellow and 
containing a factor which is absent from yellow. It is claimed that the pig- 
ments in the ivory and yellow varieties are flavones, ivory containing a pale 
yellow flavone, apigenin, and yellow containing in addition a deeper yellow 
flavone, luteolin, the formation of which is presumably inhibited by the factor 
which is present in the ivory. The white variety contains no flavone. When 
the yellow or ivory is crossed with a white of suitable composition, the Fi de- 
scendants contain anthocyanln, which therefore appears to have been formed 
from a flavone by the action of some factor contained in the white. It has 
been suggested that anthocyanin is either an oxidation or a condensation prod- 
uct of a flavone, or both. 

Two anthocyanins have been isolated from Antirrhinum, red and magenta, 
the latter containing a factor which is absent from the red. Both red and 
magenta contain more oxygen than do the flavones, and magenta contMns more 
than red. 

A bibliography is appended. 

Our present knowledge of the chemistry of the Mendelian factors for 
flower color, XX, Mtoieu. Whelp at.e {Jour, Censtios, 4 (1915), No. 4j PP- S69- 
dtd).— Since the appearance of the above paper, further work on this subject 
by several authors has appeared, and the present paper is concerned with the 
bearing of the results announced on the genetics of flower color. 

The origin of dwarf plants as shown in a sport of Hibiscus oculiroseus, A, 
B. Srotn? (Bui, Torreg Bot Club, 42 (1915), No, 8, pp, 429-460, pU. f ),r-An 
account Is given of studies carried out with the progeny of a single dwarf 
plant of M, oGuUroseus, which Is said to have appeared in a pedigreed culture 
as a sporadic variation, diifferlng from the robust form in having short inter- 
nodes, dwarf stature, and smaller leaves (many of which were crinkled), also 
in the development of lateral branches near the base. 

Han^ Intermediate in form appear in the progeny of this individual, 
sessihg one or more characters of the dwarf type in some, degree of deveh^r 
m^t^ but mo dvs^ was found among the de^eaadants of its 
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The common parent possessed in a slight degree the crinkled leaves and short- 
ened Internodes. 

The dwarf plants appeared in varying numbers along with robust and int- r- 
mediate types. The dwarf plants show a strong tendency to breed true, r 
series giving 72 dwarf plants, 8 intermediates, and 1 robust plant. 

It Is thought that the differences are not readily explained by a loss or gain 
of characters. There is no series of characters in oeuUroseus or M. mos- 
eheutos that can be considered as combining in hybridization to produce the 
dwart 

The simultaneous appearance of variations involving modifications of groups 
Of characters and of intermediates of various kinds exhibiting sporadic varia- 
tions of various degrees of intensity is quite in line with the general evidence of 
the sporadic nature and wide range of such variations. 

A bibliography is given. 

The flora of the Korthwest Coast, C. V. Piper and B. K, Beattie (Lancaster, 
Pa,: Era Printing Co., 191S, pp, — A descriptive flora, with 

keys, is given of the pteridophytes and spermatophytes known to occur in that 
portion of Washington and Oregon lying west of the Cascade Mountains and 
between 43® SO' and 49® N. latitude, although the northern range of many of 
the species extends well within the boundaries of southern Alaska. 

In the flora 1,617 species representing 550 genera are included, of which the 
following species are described as new: Aretostaphylos cotumUana, Godetia 
^aoilis, Panicularia oceidentalis, Popnias vancouveriana, BoHdago algida, S, 
vespertina, and Ch'indelia oregana tcilkesiana. In addition to these newly de- 
scribed species, 14 new combinations of generic and specific names are given. 

The material upon which this work is based is quite largely deposited in the 
herbarium of the State College of Washington, with which institution the 
authors W’ere connected for a number of years. 

An Aztec narcotic (Bophophora wiUiamsil), W. B. Saepobd (Jour, Seredity, 
$ Xo. 7, pp, SPi-Sli, figs, JI ), — ^An account is given embodying some 

results of a study made by the author on the mushroom-like narcotic cactus 
or peyote (L, wUUamsUy, 

The name of the soy bean: A chapter in its botanical history, 0. Y. Piper 
(Jour. Amer, Soc, Agron,, 6 WU), Xo. 2, pp. 75-84). “-Giving a brief account 
of recent studies and other information on the botanical history of the soy 
bean and the names that have been applied to this and related species, the 
author holds that a proper interpretation thereof requires that the soy bean 
should be named Soja maw. 

. InrmioTy of seeds and plants imported by the Office of Foreign Seed and 
Plant Introduction during the period from April 1 to June 80, 1913 (U, 
Dept Agr., Bnr. Plant Indus, Inventory Xo. 35 (IBU), pp. $9, pis. $).— IlesCrip- 
t!ve notes are given of over 500 plant introductions, much of the material hav- 
ing been secured by Meyer in China and Wight in Chile and Peru. Miscella- 
neous contributors supplied the remaining materiaL 

FIEID CEOpk 

Prices and shrinkage of farm grains, W. L. Buelison and O. M. At,t,tw 
lIBIadls ma. But IBS (IBIS), pp. li-gfl, figs. 5).— In discussing the prices add 
linkage of farm grains the authors have been governed largely by reports of 
the Chioigo Board of Trade, Tabulated data show the average prices of farm 
gsains, by 5-year periods, from 1879 to 1913, Monthly price averages for farm 
together with the monthly percentages of total annual receipts for the 
1994 to 103, are repre^ted by carves and graphs. show the 
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average sIirinS:age of corn by months for the years 1903 to 1913, excepting 1904 
and 1908, at Urbana, III., and the prices necessary each month to compensate 
for shrinkage, 

The findings of the investigations are summarized as follows : 

Pric^ of farm crops in general are regulated by commercial market quota- 
tions, which in turn are governed by supply and demand. The increase in prices 
of crops within the last few decades has not been so great as many people have 
believed. By comparing the average prices for the 15 years preceding the 
financial crisis of 1894 to 1898 with the average prices for the 15 years suc- 
ceeding this period, it will be seen that the average increase has been only 
9.2 cts. per bushel for corn and 6.5 cts. for oats, while the average price for 
wheat has not increased. The price for barley has tended to decrease, while 
the price for rye has increased about the same as that for corn. 

In general for the last SO years the times of lowest average price for com, 
wheat, and oats correspond closely to the times of largest average receipts. 
Except during the summer months, the same is true for rye and also for barley 
during the last ten years. 

** Shrinkage is one of the most important factors to be taken into consideration 
in holding corn for higher prices. The total shrinkage during the year is more 
tdian 15 per cent. Taking November as a base, the data show that there is no 
month for which the price increases sufficiently to compensate for shrinkage. 
If January or February is taken as a base, then the increase in price up to 
but not including October more than compensates for shrinkage alone. Not so 
much is known of the shrinkage of wheat and oats as of corn. It may be said 
that they shrink comparatively little after they have gone thoroughly through 
the sweat. It would seem profitable, so far as shrinkage alone is concerned, 
to hold small grain until the time of highest prices.*' 

Crop rotation, R. T. BxiimiCK (Termont Sta, But 190 (191$) y pp, i40->4S0y 
pU, 4).— This article discusses the principles and practice of crop rotation. It 
summarizes available data obtained at several experiment stations, suggests a 
number of rotations, and presents a short bibliography. 

Concerning the corn crop, J, L, Hmxs (Vermont Bta. Bui. 189 (1915) y pp, 
3^9-380).— This article is of an informational character, compiled from many 
sources, and treats of the origin and extent of the crop, varieties, corn breed- 
ing, seed corn, climatic requirements, corn culture, and management of the crop, 
pests, harvest, silos, shrinkage, corn Judging, feeding, corn feeds, and school 
lessons. 

A bibliography of TJ. S. Department of Agriculture and state experiment sta- 
tion publications covering this field is append^. 

Development of the cotton plant under the influence of various fertilisers 
and at diffierent d^rees of humidity of the soil, — ^Vegetation experiments in 
1011 and 1912, E, Shredee (Isv. Turke$t. Belsk, Khosi, Oputn. BtanU% $ 
(1918); abs. in Mur, Opptn. Agrm, (Ems. Jour. E^ept. Lanaw,)^ 1$ (1914)^ No. 
d, pp, S86y $87 ), — ^In vegetation experiments conducted in 1903 and l904 it was 
found that only in t^e presence of sufficient moisture could the fertilizers intro- 
duced exert their full influence, and that high humidity in conjunction with 
nitrogenous and phosphatic fertilizers gave the highest yields. The data ob- 
tained with reference to evaporation show that at any degree of humidity the 
evaporation-firoceeded most economically under conditions of optimum nutri- 
tion {nitrogen plus phosphorus), ^ 

The exi^rlmen^ of 1911 showed that the best yields were obtained wimtk 
the humidity amounted to 60 per cent of fihe total capacity. > 

The experiments with fertilise in 1912 gave the following results: , With 
of eoda ^d sup^hosphate the tote^ yield doubly With red clweiiiias 
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a green manure tbe yield increased more than twice. Alfalfa did not act so 
favorably. *1116 stems of the cotton plant proved to be a valuable fertilizer, the 
yield more than doubling. 

handling and marketing of the jArizona-Egyptian cotton of the Salt 
Btver Valley, J. G. Mabtin, (T. S. DepL Agr. Bui. $11 {1915) , p* 16, pis. 8 ). — 
This bulletin records results of investigations in 1913 and 1914 to discover the 
effect of proper and improper handling of Egyptian cotton in the Salt Hiver 
Valley from the time it was picked until it was loaded into cars preparatory 
to its departure for the mills. The topics discussed include the necessity for 
dean picking, storage of seed cotton, ginning the Arlzona-Egyptian cotton, 
sampling cotton at gin stands, baling and covering the cotton, advisability 
of compression, tagging, marking, branding, and weighing the cotton, storage 
of ginned Egyptian cotton, classing the Arizona-Egyptian cotton, staple lengths, 
tables of classification, advantages of grading cotton, and marketing of Arizona- 
Egyptian cotton. 

The Arizona grades given to the cotton as a result of this study, and whidi 
corre^ond to the ojSicial cotton standards of the United States are fancy, extra, 
choice, standard, and medium. 

From the results the following conclusions are drawn: “The increase in the 
estimated size of the Salt River Valley Egyptian cotton crop from 280 bales 
in 1912 to 2,200 bales in 1913, and to e,lST in 1914, demonstrates the peculiar 
fitness of this locality for the production of Egyptian cotton. The continued 
improvements In methods of handling and equipment will serve to improve 
the grade of the product, while the classing of the cotton will tend to secure 
a more stable market at better and more uniform prices. Up to the present 
time the relatively small crop from the Salt River Valley has been so distrib- 
uted that only a few spinners have been able to test this cotton. The testi- 
mony from a number of various sources, Including some of the largest cotton 
firms, spinners, and exporters, indicates that the quality, character, and length 
of staple of this cotton is of such a nature as will establish for it a permanent 
market” 

Besults of selection of seed tubers in potato culture, Gtattsen (Jour, 
Landw., 0S (WIS), No. 1, pp. fig. 1; abs. in Gartmfiora, $4 (1915), Nos, 

pp. 1^-192; 1S--14, pp. 220-224). —This article describes the work, 
presents data, and gives the r^ults of selection of seed tuber>s carried on at 
Heide, in Holstein, Prussia, since 1908. Three varieties were used in this work, 
namely, Six Weeks, Egg, and Up-to-Date, and line selection was carefully fol- 
lowed in each experiment in order to eliminate any factors that a heterogeneous 
parentage might introduce. The author has drawn the following conclusions 
fipom the data obtained: 

The yield increases with the increase In size of the seed tuber. Early vari- 
eiles respond to the selection of heavy seed tubers better than late varieties. 
H^vy seed tubers have a greater value on thin or unfertilized soil than on rich 
soil, Th® larger the seed tuber the smaller will be the yield per unit weight 
of seed- Increasing the size of the seed tuber increases the number of tubers in 
the yield. The selection of large seed tubers did not lead to an increase in the 
size of the tubers in the offspring. The inheritance of tuber numbers vanishes 
when all tubers are planted, but is evident when seed tubers of equal size from 
different mother plants are compared in their productivity. Two tubers or 
pieces of tubers planted in the same hill did not yield as much as did seed 
plimted singly bpt occupying the mmo soil area. 

relation oimoisiOTB to yleHof winter wheat in western Ka^ . 

qaa and-Aj h. HAixswi' (Em^ m, Btd. m (Ml$h 12). -This 
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bulletin describes experiments conducted at tbe Fort Hays substation in cooper- 
ation with the Bureau of Plant Industry of this Department. 

Meteorological data show the monthly precipitation for a period of 46 years 
aggregating 22.98 in. per annum, while evaporation that took place from a free- 
water surface during the growing season for a period of seven years (1907 to 
1918, inclusive) averaged 49.344 in. Other data show the moisture conditions 
of the soil and the crop yields for each season (1910 to 1918, inclusive) for soil 
that had been prepared for wheat by late fall plowing, early fall plowing, and 
fallowing. 

The average results for the four years show that the late fall-plowed ground 
contained 2.7 per cent of available moisture at seeding time, early-fail-plowed 
ground 4.2 per cent, and summer-fallowed ground 8.8 per cent. The iate-fall- 
plowed ground produced an average of 5.9 hu. of wheat, early-fall-plowed ground 
11.1 bu., and summer-fallowed ground 21.2 bu. 

As an average of six years, ground snbsoiled once in three years and pre- 
pared each season for wheat by plowing early in the fall has produced an 
average yield of 18.1 bu. an acre, or 3.9 bu. more than ground plowed at the 
same date but not subsoiled. Alternate cropping and summer fallowing have 
^ produced an average yield of 21.8 bu, of wheat an acre, or an average annual 
yi^d of 10.6 bu. 

Occurrence of manganese in wheat, W. P. Headdbn (U, B. Dept Jour, 
Agr, Beaearch, 5 (1915} t No. 8, pp. 8#-858).~-The author briefiy reviews the 
work of other investigators in this field, describes the methods employed in this 
investigation, which was conducted at the Colorado Station, and gives tabulated 
data showing the amounts of iron or manganese found in the kernels of wheat 
samples secured from various parts of the United States, Canada, and Hurope, 
The quantity of manganese found ranged from 0.003 to 0.008 per cent. 

‘‘Manganese seems to be present in wheat wherever growm, irrespective of 
the conditions of soil and climate. Manganese is present in the wheat kernel 
in about the same proportion as iron, though iron greatly predominates in soils. 
Fertilizers applied to the soil did not affect the amount of manganese stored 
in the kernels. Variation in the quantity of water applied, from 1 to S ft., did 
not affect the amount of manganese in the grain. I do not wish to draw con- 
clusions from my facts relative to the essential character of manganese as a 
mineral constituent of plants, though these facts seem to support this view 
for wheat and possibly for emmer, rye, oats, etc. It seems improbable that a 
nonessential constituent would occur in all samples and in essentially the same 
quantity under such a variety of conditions.” 

Wheat— barley, P. Symbonibes (Cyprus Joui\ No. $9 (1915), p. 884).— This 
briefly ^describes a cereal known locally on the Island of Cypress as ** Sit- 
pi arokrithi.” It is considered a hybrid between wheat and barley. 

toaek grass eradication, A, C. Abny (Minnesota' Sta. But 151 (1915), pp. 
^t^gs. B6 ). — ^In part 1 of this bulletin the author describes the characteristics 
of quack grass and gives methods employed in two experimental fielt^ f n efforts 
to eradicate the weed. Part 2 contains tabulated data of the operations on 
the fields under rotation. The following Is a summary of results of several, 
years’ work: 

“Quack-grass seed will grow even if the plant is cut before the seed is 
matum In order to prevent quack grass from developing seeds to the point 
* where they will germinate* crops in which it is growing should be cut not later. 
, than the last w^k in June. Young quack-grass plants, if attacked before they 
have formed underground stems,* are as easily killed as plants of wheat or 
^er ^^ins of the srae age. Manure containing qim«^rgra^ seed may ba 
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applied on plowed ground before preparing the soil for a cultivated crop. Tbe 
seed will grow the same season and the young plants will be killed in the 
preparation of the seed bed and the cultivation of the crop. Digging by hand 
and removing from the field all portions of the plant, smothering with tar 
paper, and spraying with a solution of sodium arsenite are best for the com- 
plete eradication of quack grass on small spots. All methods of eradication on 
large fields are based on thorough tillage. The implements found on any well- 
equipped farm are all that are needed to eradicate quack grass. 

“The most effective bare-fallow method of eradication was plowing in 
July 3 or 4 in, deep, replowing not later than August 15 5 or 6 in. deep; and 
again In November 6 or 7 in, deep. The disk was used as needed between plow- 
ings to keep the quack grass from showing green above ground. The cost of 
the additional labor necessary for complete eradication under this system was 
$9.60 per acre. No crop was secured from the land that season. 

“Complete eradication of quack grass while following a system of crop ro- 
tation was found practical when more than the ordinary amount of tillage was 
given ... To be effective there must he a well-planned and carefully carried out 
campaign with which other work is not allowed to interfere. Tillage operations 
should injure the quack grass as much as possible and should be repeated 
often enough to make effective the work that has preceded. Eradication of 
quack grass on land that has been plowed each year is more difficult than on 
land that has been undisturbed for a number of years. 

“In carrying out the different rotations a regular plan of * clean-up* to 
eradicate the quack grass was followed on each field with uniformly successful 
results. The plan was varied on three of the fields to secure additional data. 

A 4-year rotation on four fields, each one in turn having in successive years 
grain, hay, corn, and corn, gives exceptional opportunity for the eradication 
of quack grass. This rotation can be followed to advantage, especially on 
fields where quack grass is very vigorous or when weather conditions make the 
eradication unusually dlflScuIt The average cost per acre of the labor neces- 
sary for complete eradication, in addition to that which, under good farm prac- 
tice, would be given the same fields growing identical crops, was as follows; 
Five-year rotation, $10,10; 4-year rotatioii, $8.71; 3-year rotation, $13.45; 
^year rotation, $8.50; continuous cropping schemes, $7.71.** 

HOETICUITtJEE. 

The Tegetable garden, B. L, Watts {Wew York: Outing PuWsMng 1915, . 
pp. 185, pla. 8). — ^A popular treatise on vegetable gardening, the first part off 
which deals with the general principles of gardening, including where to growj 
v^^^bles; hotbeds, cold frames, and greenhouses; starting early vegetablef 
plants; tillage problems; stable manures and cover crops; commercial fer^ 
tSliaens; the seed supply; marketing; intensive gardening; and the home garden. 
The concluding chapter contains specific cultural directions for all of the com-^' 
mon v^tablea Data relative to planting distances and quantity of seed re- 
quired are appended. 

Cantaloup marketing in the larger cities, with car lots supply, 1914, W, A. 
Sm^EMAi?, A. B. CrAiii, Jb., and Faith Ii. Xeaw 8 ". Dept Agr. But $U 
(1915), pp. 19, pL I, figs. T),— This bulletin embraces the results of a study 
made in a number of the larger markets in the Bast and Middle West in an 
effort to determine the factors which underlie the successful handling and 
marketing of cantaloups. In addition to a discussion of various factors in- 
fiimncing the industry, a map, charts, and tabular data are given showing the 
seai^nal dlifeihution, and total Shipments of caataloui^ in 
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The shipments as a whole amounted to abont 16,500 cars of which California 
shipped nearly one-third. Colorado shippedl nearly S,000 cars and Delaware, 
Indiana, Georgia, and North Carolina about 1,000 cars each. 

What the agronomy department is doing to help the canner, J. I. Ethee- 
mm {Canner and Dried Fruit Packer, 41 {1915), No, B3, pp. 42, 48),— A sum- 
marised account is giTen of work conducted at the Wisconsin Experiment 
Station and its substations in developing improved strains of canning peas. 

The marking factor in sunflowers, T. D. A. Cockebell {Jour, Eeredity, 6 
{1915), Eo, 12, pp, 542^45, fiffs, 2), — ^In this article the author presents evidence 
to show that the marking factors in sunflowers form a quite definite system 
independent of color characters. 

Report on the statistics of vineyards, orchards and gardens, and I'oot 
crops for the season 1914-15, D. H. Sholl (So, Amt, Statis, Dept. Bui. S 
(1915), pp, 6). — Statistics on the area, production, and value are given for the 
year 1914-15, together with comparative data for the four previous seasons. 

The self-sterilizing problem, B. J, Kraus (Jour, Seredity, 6 {1915), Eo. 12, 
pp, 548-451, figs. 8), — In this paper the author calls attention to a number of 
unsolved questions with reference to the pollination of fruit, discusses recent 
progress in the study, and shows the need of distinguishing the various mor- 
phological and physiological factors entering into the problem. 

ISTotes on the pollination of orchards, O. H. Hoofer {Fruit, Flower, and 
Teg, Trades* Jour. [London), 28 {1915), IfoB, 10, pp, 274f 275; 12, p. 825; 18, 
p, 848 )* — ^As a result of observations made of a large number of orchards dur- 
ing the season of 1914, the author presents notes on the relative fertility of 
different varieties of apples, pears, plums, and cherries when grown in prox- 
imity to certain other varieties as well as their relative failure to mature 
fruit when isolated. Attention is also called to the behavior of some of these 
varieties in other countries. 

The transfusion of sap, B. Holmes {Gard, Chron., 8, ser,, 58 {1915), No, 
p* 17$; in Agr. News [Bardados), 14 {1915), No, 854, P- 878),— The 
author calls attention to a case in which a large plantation of one variety of 
fruit trees failed to fruit It was found that branches of these trees would 
fruit freely when artificially pollinated with pollen of another variety. Con- 
sequently, a graft of the pollinating variety was inserted on the top of each 
tree for the purpose of insuring the presence of fertile pollen. The operation 
proved i^ccessful in causing the trees to fruit, but since the grafts bore no 
flowers the author advances the suggestion that the character of producing 
fertile pollen may be introduced into sterile varieties of fruit trees by trans- 
fuslcm of sap. Experiments are being conducted along this line by budding 
Fond Seedling plum on Greengage trees. 

Protection of orchards against frost by means of American orchard 
heaters, S. A. MoKRZHETSKti {ZashcMta Sadov ot Zamorozkov AmerikansUmJ, 
Ohojgr^ vatel^mi, Simferopol: Salgirska{8> Opytnaid Plodovodstvennai^ 
StantsiB, 1915, pp, 15, figs, 8).— An account is given of some orchard heating 
experiments conducts by the Salgir Experimental Horticultural Station, in- 
cluding the results secured with various American orchard heaters. 

Renovation of the neglected orchard with special reference to the best 
orchard practice, M, B. Davis (Canada Msept Farms Bui, 79 {1914), Pp, 82, 
1, figs, -This bulletin, prepared with special reference to the renovation 
of old orchards in eastern Canada, discusses the practice and results of dehorn- 
ing; thinning out trees, scrapping, cleaning, and tree surgery; system of culti- , 
vation; cover crops and kinds to use; fertilizing; and spraying and thlrmiis^ 
the &uli^ indudii^ some results secured from i^raying and tidnnli^ 
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Tiie apple, A. B» {Boston and London: Ginn S Go,^ 191B, pp. 

pis. 4, figs. lBB)r—A. practical treatise on modern practices in apple 
growing, based largely upon recent literature on tlie subject 

The succeeding chapters discuss selection of site; adaptation of varieties 
to soils ; orchard heating ; selection of the trees ; windbreaks ; the use of stable 
manure in the orchard ; preparing land for an orchard ; laying out an orchard ; 
planting; proper pruning; cover crops; fertilizing; cultivation; sod culture t?, 
tillage; irrigation and drainage; intercropping; thinning; insects; diseases; 
spraying; miscellaneous injuries; picking; grading; packing; marketing; 
storage; by-products; cooperation; costs, yields, and profits; growing apples 
for the home ; renovating neglected orchards ; propagation ; pollination ; breed- 
i!ig ; exhibits, scoring, judging, and describing ; color ; fruit growing in various 
sections of the United States; and varieties. Tables on prices in the New 
York market for SO years, together with a chart showing the preferences of 
different United States markets for various apple varieties, are appended. 

Comparison of the growth of apple trees pruned and not pruned in the 
season of planting, F- J, Ohittendex {Jour. Rog. Mort, Soc., 4 ^ {1915) ^ Ro. i, 
pp. 91-109 ). — ^The experiment here reported was designed to ascertain whether 
varieties of apples having different growth characters respond differently in 
respect to their treatment after planting, and whether the use of different 
stocks makes any difference in this respect. Some varieties were grown on 
Paradise stock and some on Crab stock. Data secured for different varieties 
are presented in tabular form and discussed. 

The r^lts as a whole led to the conclusion that all varieties of apples 
grow better in the first season when pruned at planting than when left un- 
pruned. The check imposed by neglect of pruning is felt by trees on Paradise 
stock for at least three years after planting, while unpruned trees on Crab 
stock appear to recover more quickly and perhaps even to gain slightly in their 
second and third years. It is believed that the difference in behavior of the 
trees on different stocks may explain the difference which has arisen in practice 
as between pruning the first and the second years, since trees growing on Crab 
stock appear to do nearly as well w’hen pruned the second year as if pruned the 
season of planting. 

Hardiness in the apple as correlated with structure and composition, S. A. 
Beach and P. W. Allen, Je. {Iowa Bta. Research But. 21 {19 IB), pp. 159-204^ 
figs. 28 ). — ^This bulletin reports in detail several studies conducted to detei’- 
mine some satisfactory index for distinguishing hardy apple trees before they 
are old enough to fruit 

Some 2,000 individual cutting, compression, and penetration tests were made 
of green and dry scions taken from several varieties of apples growing in 
Iowa, m well as in other parts of the United States and in Canada. The re- 
sults of these tests as a whole suggest that there is a rather close correlation 
between hardness of the wood and the ability to withstand cold. At the same 
time the variation in certain cases is so great that this conclusion is not given 
as a hard and fast rule. Twigs from northern sections, except the forms of 
Malm rimlaris and the varieties Eed June and Fatten, were no harder than 
twigs from Iowa and farther south. 

The possible correlation between hardness of wood and hardiness was also 
investigated from the standpoint of specific gravity. The specific gravity tests 
of dry wood show a density corresponding very closely with the mechanical 
tests showing hardness, indicating that the two tests are fairly accurate means 
to the same end. Yariations in the specific gravity of twigs of the same variety 
from diffaent sources were noted, but twigs of the same variely firom the same 
source gave fairly uniform r^ts. Tim specific gravity of twi^ v^es to some 
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extent* (3ependii3g upon wliat part of the twag is used. Based upon tests made 
in July, it was found that the tenderer varieties which mature a little later in 
the summer gave the greatest specific gravity a short distance bach of the tip. 
Earlier maturing varieties increased in specific gravity in proportion to the 
distance from the tip. 

Studies were made of nursery twigs at different seasons of the year and at 
different temperatures, with the view of determining the extent of correlation 
of maturity and water content with hardiness. The results of these studies 
taken in consideration with the data from similar lines of investigation led to 
the conclusion that the maturity of the wood at the time cold weather sets in 
has the most important bearing on the ability of the tree to withstand cold. 
The hardier varieties on the average had a slightly lower moisture content than 
the more tender varieties, this difference being more marked during the grow- 
ing season. The more tender sorts evaporate water more readily than do the 
hardy varieties. After a period of very cold weather the twigs of the hardy 
varieties are generally found to contain the most moisture. 

Studies of the structure of stems in relation to hardiness as conducted by the 
authors and a number of other investigators show that the rate of evaporation 
is modified "by small differences in thickness and structure of the bark, Includ- 
ing differences in the number of cutiaized layers, A lower rate of evaporation 
in the hardier varieties appears to be due to a denser cell sap. Most of the 
hardy, varieties contain a large amount of starch stored in the pith and medul- 
lary rays. Forms of M. ioensis, however, proved to be an exception in this 
regard. 

Studies were also made of the morphological differences in apple blossoms as 
to their correlation with the hardiness of the variety. The results of this work 
indicate that large thick petals are correlated with hardiness, although the con- 
verse of this is not always true. 

Freezing tests were conducted to determine, if possible, the temperatures at 
which various twigs will kill under a given condition. All twigs not previously 
dried were injured to some extent when held in a temperature of —10® F. for 20 
minutes. The injury which occurred was found to be inversely proportional to 
the hardiness of the variety. Even those varieties which can withstand from 
—25 to —40® under natural conditions can not withstand a sudden drop in tern- 
p^ature to even — ^10® ; from which it Is concluded that a sudden drop in tem- 
perature is more injurious than the actual degree of cold. 

With reference to the results of their investigations as a whole the authors 
conclude that ** while in the various lines of comparison which were made there 
were found many indications of morphological differences between hardy and 
tender varieties, yet from the practical viewpoint it is impossible as yet to name 
any one test by which tlie degree of constitutional hardiness of a seedling apple 
may be foretold. Among the various tests for hardiness, that of the length of 
season required by the tree to mature the season’s growth is of first importance. 
Perhaps by taking careful notes on a number of trees of any particular variety 
for two or three years or more, noting their time of starting and cessation of 
growth, their ability to produce a good root system from the scion, their water 
content, the resistance of their twigs to sudden zero temperatures, and their 
rate of evaporation, a pretty accurate idea of the ability of the tree to withstand 
cold might be obtained. If, in addition, the variety has hard wood, a good 
amount of stored starch, and large petals, these would be further indications of 
hardin^, although from this study it appears that these points are of Im 
importance than those first named/’ 

. ^ A special apparate used in mechanical tests of smhE twlj^ Is 

'trated.ahd d^jribed. 'Eeferencm'-are given to related studies, oh 
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Bwart apples not commercially promising, P. H. Hall {Neio York State 
Sta, Btil, 4^6, popular cd, (1916) f pp. 8, figs. B ). — A popular edition of the bul- 
letin previously noted (B. S. R., 33, p. 639). 

Wliat it really costs [to grow peaches], B. W. Page (Country Qmt.^ 80 
(mS), No. 4% pp. 1750, 1772, fig. i).— Detailed cost data are given on seven 
years’ work in a peach orchard in Moore County, N. O. 

The Prench vines and the hybrid direct bearers in 1915, B. Pi&e-Laby (Tie 
Apr. et Burale 5 (1B15), No. 20, pp. S57-362). — ^Notes are given on the behavior 
of various hybrid direct-bearing gi*apes during the season of 1915, in which 
season the French vineyards suffered severely from mildew and insect attacks. 

Cover crops in citrus culture, C. S. Vaile (Mq. Bui. Com. Sort. Cal., 4 
(IBM), No. 10, pp. 4^6-4^1). — ^A paper on this subject read before the California 
State Fruit Growers* Convention, in July, 1915, and based primarily upon exper- 
iments conducted by the citrus substation at Riverside. 

During the past few seasons the vetch and pea crops in certain localities have 
been seriously attacked by aphids and much acreage destroyed. The results 
of the substation experiments indicate that purple vetch (Vicia atropurpurea) 
and sour clover (Melilotm indica) are not only resistant to this trouble but 
also yield a heavy growth for incorporation as green manures. 

Creen manure crops in Java, W. M. Van Helten (Meded. Cultuurtum 
IBiiitmsorg], No. 2 (1915), pp. S5, pU. 4).— This paper gives i^ort notes on the 
green-manure crops discussed in a previous communication (B. S. B., 30, p. 741), 
together with the results from practical experiences and investigations with 
green manures in different parts of Java, and the results secured In the Buiten- 
sorg Cultural Garden with some new green-manure crops. Special reference is 
made to their use in plantations of coffee, rubber, cacao, tea, etc. 

Mautsato. coffee, F. F. BKUijmHa (Yerslag. Landbmwk. Onder^oek. Biiks- 
tandbouwproefstat. INeiherlandsJ, No. IB (1915), pp. 115-14$, pU. 12, figs. 10 ). — 
A comparative study of the caffein-free Mautsaka coffee and the coffee of a 
number of different species, including a study of the beans of the various 
kinds, leads the author to conclude that the Mautsaka coffee can not be classed 
la any of the known species. Hence, he proposes for it the name Coffea amara. 

Ooffee hybrids, T. Wubth (Pubs. Nederland-Indisch Landb. Bynd., 7 (IBM), 
No. 22, pp. 880-890). — In this paper the author discusses character transmission 
in hybrids with special reference to coffee, reviews the present status of hybrid 
coffees, and gives a list of the more promising types. 

notes on the layering of coffee, Lan and Faeaut (Bui. jScon. IndocMne, n. 
ser., 18 (IBM), No. IIS, pp. 4 OS- 4 O 8 , figs. 5). — ^The authors here describe the 
successful layering of coffee plants. The layering was performed in the 
branches of the parent tree, the incised surface being kept in a moist condition 
with a ban of decomposed paddy and clay loam. 

Cacao manurial experiments, J. C. Mooke (Imp. Dept. Agr. West Indies, Bpt. 
Ayr. Dept. G^emda, 1914-M, p. id),— Manurlal experiments with cacao were 
^rted by the Grenada Agricultural Department on a number of estates In 
1912. Bata are here given showing the various treatments and the yield in 
wet cacao for the period 1912 to 1914. 

Hanurial experiments at Iffevis, W. I. Howbix (Ayr. News IBarbadosJ, 14 
(IBM), No. $55, pp. $98, $99). — ^Data for the first year are given for a series of 
manurlal experiments being conducted under the auspices of the Imperial De- 
pmrtmmt of Agriculture for the West Indies with T-year-old coconut palms. 

Chemical changes in the ripening coconut, T. Vista t Isles (Philippine 
Ayr. and Forester, 4 (IBM), No. 5-$, pp. 109-115).— A study of the chemical 
changes occurring during various stages of ripening in the coconut^ in which 
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data relative to changes in color, size, weight, and ehemic-al composition are 
given and discussed. 

Spices, K. Heijkb {NetMrlands East IndianrSan Francisco Com,, Dept 
Indus, and Com,, Essay No, g? (1914) t PP» ^5). — ^This pamphlet comprises a 
short review of the economic importance of the various kinds of spices grown 
in the Dutch East Indies. 

Medicinal plants of Wisconsin, B. H. Denniston and B. E. Kbemebs (BuL 
Univ, Wis, No. 738 {1914), pp* 22r-Sl). — A list is here given of those medicinal 
plants that have been observed within the limits of Wisconsin and which are 
mentioned in one of the three standard American dispensatories. Data given 
show the scientific and common name of the plant, the part used, and references 
to the dispensatories in which information relative to the plants can be 
found. 

The nation’s rose garden, F. L. MunFonn {Amer. Rose Soc. Proc,, 1914, PP* 
S7-6S, fig. 1 ), — ^The author gives a progress report on the rose testing garden 
established in March, 1914, at the Arlington Experimental Farm in coopera- 
tion with the American Bose Society. A list is given of the roses now Included 
in the cooperative test. 

The rose garden at Cornell ITniversity, Ithaca, IT. "ST., A- 0. Bbax (Amer* 
Rose Soo. ProG., IBI4, pp* 64-66, figs. $). — ^An account similar to the above of 
the cooperative testing garden of the department of fioriculture of the univer- 
sity and the American Bose Society. 

Winter-flowering sweet peas at Wisley, 1914-15, O. O. Txtchmabsh (Jour, 
Roy. Hart. 80c., 41 il91S), No. 1, pp. 115-122, pi. 1). — ^An account is given of a 
preliminary test of winter-flowering sweet peas, together with notes on a 
variety test of summer-flowering sweet peas. In the experiment here noted 
the winter-flowering varieties commenced to bloom freely about the middle of 
March, whereas the summer-flowering varieties commenced flowering about 
May a 

My growing garden, J. H. McFaslanu (New York and London: The Mejy 
wiiaati Co., 1915, pp. XIII -^216, pis. SB).— A popular work on ornamental and 
vegetable gardening, in which the author describes the experiences of himself 
and family in planting and working the garden throughout each month of the 
year. 

My shrubs, E. PHnuLPorrs (London and New York: John Lane Co., 1915, pp, 
TI’^ISB, pis. 50). — In this work the author gives descriptive notes on several 
hundred genera of shrubs with their sj>ecies that he himself has grown, 

IBeport on the condition of the street trees of the city of ISTew Xork with 
suggestions for an organized system of scientifle culture and conservation 
of trees for the greater city, H. P. Bakes and H. B. Fbaiscis (Byracme: N, Y. 
Btate Col. Forestry, 1914^ pp. 28, figs, id).— This report discusses the condition 
of the street trees In the city of I^ew York and gives suggestions for an organ- 
ized system of scientific culture and conservation of trees for the city. 

The. subject matter is based upon a survey of the street trees of the several 
boroughs of New York City made by the New York State College of Forestry 
at Syracuse University for the Tree Planting Association of New York, 

FOEESTEX 

A reference list of some common trees, shrubs, and woody plants of Ihs 
Oahu lowlands, Y. MacCaughey (Mawaiimi Forester and Ayr., 12 {1915), No. 
11, pp. ^d(M9^).-T-The present list includes such trees and sbrubs m one would 
be likely to AM along the Mghway, hut hot specie found only ihe 
beaches. . - ^ \ '' 
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tPhe ashes: Their characteristics and management, W. I>. Steeeett (Z7. 8, 
Dept Apr, But ^99 (1915), pp, S8, pis. id).— la this bulletin the author dis- 
cusses the economic status of the ash; differentiates the species, in regard to 
which there Is considerable confusion; indicates the relative importance of 
the species, including a description of the characteristics of the more impor- 
tant kinds ; and outlines methods of forest management for commercial grow- 
ing of ash timber. A summarized table is given of the species of ash suited 
for forest management on different sites and in different regions of the United 
States, together with the methods of reforestation to be used. A number of 
bark, form, volume, and yield tables for ash are appended. 

Shortleaf pine: Its economic importance and forest management, W. R, 
Mattoon (U. S. Dept Apr, But 808 {1915) , pp. €6, pis. 10 ^ figs. 7). — ^This bulle- 
tin has been prepared with special reference to the management and restocking 
of shortleaf pine areas in the Eastern and Southern States and discusses the 
adaptability of the shortleaf pine {Pinus echimta) for forest management, 
present supply, annual cut of southern yellow pine, physical and mechanical 
properties of the wood, uses, the lumber industry, stumpage value, the essen- 
tial of forest management, protection, yield, .rotation, thinnings, cutting and 
reproduction, cutting on the National Forests of Arkansas, and regeneration by 
sowing and planting. A number of volume and form tables, based on measure- 
ments taken on the Arkansas National Forest and generally over the southern 
Mississippi Talley, are appended. 

A note on the cultivation of Fodophyllum emodi, R. S. Tbottp {Indian 
Pmmtet, At {1915), No. 10, pp. SBl’Ses, pis. S).— This note embodies the re- 
sults of observations on the growth and development of the Indian podophyllum 
in Jaunsar, United Provinces, and of experiments In its cultivation in the same 
locality. Special attention has been given this species because of the higher 
percentage of podophyllotoxin in the resin of this plant than in that of the 
American species (P. peltatum). 

Thus far the results of the cultural experiments show that the Indian 
podophyllum can be cultivated easily, both from seed or from pieces of rhizome, 
but owing to the very slow growth of the rhizomes it is by no means certain 
to what extent the plant can be cultivated with profit. 

The tapping of the Para rubber tree. — Some physiological experiments, 
E. Bateson {Dept Apr. Fed. Malap States Bui. 2S {IBUD^ pp- 5i, pis. 8, figs. 
1 $). — ^The author presents the results of a number of experiments conducted at 
the Kuala Uumpur station to determine the physiological effects of tapping on 
Para rubber tree. The work of other investigators along similar lines is also 
discus^. 

The present Work indicates that if any depletion of the starch reserves is 
caused by tapping, it is smaH in amount and temporary in duration. Examina- 
tion of the starch reserve to determine the time for retapping is unnecessary, 
the thickness of the renewed bark forming a safe criterion. Trees which are 
given adequate leaf space will recover in due course from the effects of winter- 
ing even if they are continuously tapped. The chief problem is to devise a 
system of tapping which, over a period of years, will not be so exhaustive to 
the tree as to check its full and natural development. Observations on trees 
tapped on two adjacent quarters show that lateral translocation of food mate- 
rial is possible. Actual examination of such trees failed to show any con- 
siderable deficiency in the starch reserves. Comparative tests of the single- 
quarter, adjacent-quarters, and opposite-quarters systems of tapping resulted 
in the largest yield of latex from the adjacent-quarters system and the smallest 
yield from the opposite-quartes system. In equally nourished trees tapped by 
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the three systems, the renewing bark of trees tapped on adjacent quarters will 
contain the most food. The advantage as to thickness of renewed bark is also 
in favor of the adjacent-quarters system. 

Gonsiderjition is given to the theory and practice of tapping, with special 
reference to the Para rubber tree. 

The natural reproduction of sal and how it can be improYed, E. S. Hoi;es 
(Indian Forester, 41 {1915), No, 10, pp. S51S61}, — ^In this article the author 
summarizes the chief results obtained in an investigation relative to the dying 
back of sal {Bhorea robust a) seedlings and to determine the conditions most 
favorable for successful germination and early development of the seedlings. 

Growth and yield of spruce in high mountains, A. von Guttenbebg (Wach- 
stnm und Ertrag der Fichte im Hochgebirge. Viemm: Fraiis Deuticke, 1B15, 
pp, 158, pis. 21, figs. 5). — contribution to the knowledge of the growth per- 
formance and form development of single stems and stands of spruce, based 
largely on growth and yield data collected by the author for a number of years 
in the forests of Tyrol and the northern Alps. 

Special importance from a scientific point of view is attached to studies 
of growth and form in single stems as influenced by locality on tlie one hand 
and stand density on the other. The large nnmber of stem analyses made has 
enabled the author to construct normal or model stems of spruce for various 
localities and stem classes. In view of the lack of data on such old trees, 
studies of some 200 to 800 year old stands in Paneveggio, South Tyrol, are in- 
cluded in the present work. 

Willows: Their growth, use, and importance, G. N. Lasjb {U. E. Dept. Agr. 
Bui. Sl$ (1915), pp. 52, pis. 10). — In this bulletin inti’oductory considerations 
deal with the range of the willow tree in North America ; its various forms ; 
soil, moisture, and light requirements; susceptibility to injury; and the life 
history of the black willow (Salim nigra), which is the most important s|)ecies. 
Consideration is then given to the characteristics and uses of willow wood, 
planting willows, cultivation and care, cutting, cost of growing, and yield from 
willow plantations. 

Under the conditions that have prevailed in the Middle West, where most of 
the willow plantations have been made, the average cost of growing has been 
j&rom 50 cts. to ?1.50 per cord, estimated on the value of the land at the time 
of the planting. It is concluded that it should be possible at this time to grow 
willows at $1 per cord on $25 land. The yield of willow^s cropped at periods 
of about 10 years ranges from 1.5 cords per acre per year in poor situations to 
as high as T cords per acre per year under exceptional conditions. 

The compilation of girth increments from sample plat measurements, 
R. S. Tkoot {[/adian] Forest $0 (1915), pp. 9). — Suggestions are here 
given with reference to methods of compiling increment data from sample 
plat measurements. 

The Yorest Service exhibit, D. O. Enus (Amcr. Forestry, 21 (1915), No. 264, 
pp. 1110^111$, figs. 5). — ^A descriptive account is given of the exhibit of the 
U. S. For^t Service at the Panama-Pacific Exposition at San Francisco, 1015. 

First biennial report Nebraska Forestation Commission, C. Bohux, A. H. 
Metzger, and W. Ball (Bien. Ept Nebr. Foresfafion Com., 1 (1914), pp. 8).— A 
report to the Nebraska legislature relative to the problem of afforesting the 
state schools lands. 

liist of lands in the Forest Preserve, January 1, 1914 (Ann. Bpi. Com&m. 
Com. N. 1., S (1918), App., pp. This comprises a list of lands eorr^ted 

to January 1, 1014, belonging to the Forest .Preserve of New Tork State* The 
total acreage of the Fore^ Pr^rve is aom 
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econoxoie pBsises of forestry with special reference to the Piixssiaii 
state forests, Mabtin (Tfiarand. Forstt Jdhr^,, 6S {1B12), Nos, 1, pp, 4 OSS; 2^ 
pp. 70-14^; 5, pp. 199-251; $4 (1913), Nos, 1, pp, 1-26; 2, pp. 126-136; 3, pp, 213- 
m; 65 (19U), Nos, JT, pp, 2-25; 2, pp. 97-112; 5, pp, 211-263; 4 , PP^ 287-305; 
66 (1915), No, 2, pp. 93-117). — A discussion of various forest problems with 
special reference to the administration and management of the state forests in 
Fru^a. ^The subject matter is discussed under the general headings of yield 
tables, economic principles, the index of the yield capacity of forests, the index 
of the production of worth, instruction for the execution of the forest regulations 
in the Prussian state forests, the determination of maturity and period of rota- 
tion, and the organization of the forest service. 

Forest management in Java, past and present, A. B. J, Bbtjinsma (Boscfir 
honmh, TildscJir. Tectona, 8 (1915), No. 10, pp. 735-767 ), — A descriptive account 
of the administration and management of the state forests of Java. 

Forestry industry, HAxtiRAjfKWAi Kyokwai (In Japan and Her EisMUts 
at the Banama-Paeific International Exhibition, 1915, Tokyo: Boci^U des Ex- 
positions, 1915, pp. 119-127).— This comprises a statistical account of the for- 
estry industry of Japan, prepared with special reference to its use at the Panama- 
Pacific International Exposition in 1915. The information deals largely with 
the distribution of ownership of forests, production of the forests, and the utili- 
sation of various forest species. 

Forest products on farms (5, Census of Canada, 5 (1915), pp, Y-Fff).— 
Tabular returns secured in the Fifth Census of Canada are given, showing the 
quantity and value of forest products cut on the farms in Canada for the year 
1010. The total value of the forest products for all occupied farm lands was 
135,024,420. 

BISEASES OF PMNTS. 

A bibliography of recent literature concerning plant disease prevention, 
C. C. Bees and W. Hacfaklane (lUimis Sta, Cire, 183 (1915), pp, 1-78).— Tho 
authors, in compiling this bibliography, have made an attempt to include refer- 
ences to all the articles relating to plant diseases in which control measures are 
givmi, abstracts of which have appeared in the Experiment Station Record 
during the years 1909 to 1914, inclusive, more than a thousand citations being 
given. 

A bibliography of nonparasitic diseases of plants, C. W. Lawtz (TUinois 
Bta, Circ. IBS (1915), pp, 79-111),— In preparing this bibliography, the author 
has attempted to present a list of nonparasitic diseases of plants with reference 
to the more important literature on these diseases. The different diseases are 
llst^ under the common names of the plants upon which they occur, the host 
l^ants being alphabetically arranged. 

B^rt of the microbiologist, S. F. Ashby (Ann, Bpt. Dept, Agr. Jamaica^ 
1915, pp. 29-31 ), — It is stated that the Panama disease of bananas persists in 
some localities, appearing to be spread by human agency (on the feet, tools, 
disced plants, etc.}, Bonnygate disease shows little tendency to spread 
beyond areas subject to periodic flooding. Blackhead disease of the bulb and 
roots has been found in most cases examined to be due to a nematode, said to 
be Identical with Tylenchm Uformis. A brown rot of leafstalks is ascribed 
to a bactarium which gains entrance at injuries due to wind when abnorm^, 
weather has weakened the plants. A heart rot, which was promoted by the 
cheeking of growth during wet weather, is thought to be caused by the same 
bacterium found in bud rot of coconut 

Sporadic cases are noted of cbconut bud rot, which is thought to ho favored, by 
tee weakening influence of drou^t D^tructlon of the trees and replantog 
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are considered necessary. Leaf diebaek, due primarily to drought, was not 
entirely controlled by the removal of the affected parts and the use of Bor- 
deaux mixture. Cases of root disease were observed on badly drained land 
and on impervious clay subsoils. “ Eaten leaf ” disease, due to fungus attack 
in the bud, requires the introduction of a fungicide Into the crown of the trees. 
A bud rot trouble was thought to be due to PhptopJithora parasitiea, which is 
said not to have been ra’orded previously as a disease of the coconut. 

P. faheri still causes considerable loss to cacao. Promising results in its con- 
trol have been obtained with Bordeaux and with Burgundy mixtures. Some 
cases of pod anthracnose {Colletotrichum eradioickU) have been observed, and 
this is controlled in the same way. 

Oases of gall or knot, due to Sphteropsis tumefadem, were observed on 
limes. The remedy suggested is destruction by fire of all prunings. 

A Sclerotium destroying the lower leafsheaths of sugar canes was noted in 
two places. It is thought that this may cause loss in wet seasons. The rind 
fungus {MeUmconium sacchari) rotted prematurely ripened canes on one estate. 

Mention is made also of a few insects injurious to coconut, cacao, citrus, 
mango, coffee, yams, sugar cane, and cotton. 

^ot knot or eelworm attacks new hosts, L, E. Melchees (Ohio X5 
(1915) t No. 8, pp. 551-555, figs, The author states that after contact with 
soil containing Heterodera radidcola, infection followed in the case of the 
hitherto unreported hosts Vinca rosea. Chrysanthemum frutesoem, CetosUi, 
empress, MattMola incana annua, and Phlox. Specimens of Carum petroselinum 
from Kansas were also badly affected with this nematode, not previously re- 
ported as parasitic thereon. 

Control of yellow rust, P. Steanak (Dent, Landw, Presse, (XBiS), No. 4$, 
p, 879), — ^This is mainly a discussion of studies reported by several investi- 
gators regarding conditions apparently favorable or unfavorable to the develop- 
ment of Puccinia glumarum on wheat and measures for its control. 

Weather and cultural conditions thought to be influential in this connection 
are discussed. Including not only those during the spring growth of the crop 
(as daily fluctuations of temperature, etc.), but probably also some obtaining 
In the previous year. Lists are given of varieties found to be highly suscepti- 
ble, moderately so, or resistant, and these are briefly discussed in connection 
with their several vegetating periods and morphological characters. 

A bacterial disease of western wheat grass, P. J. O'Gaba (Soience, n. aer., 
48 (1915), No. 1087, pp, 616, A d^cription is given of an unusual type of 

bacterial disease found on western wheat grass (Agropyron smithii} in the 
Salt Lake Valley, Utah. The affected plants are said to be usually somewhat 
dwarfed, but the most striking characteristic of the disease is the preface of 
masses of surface bacteria which form a lemon-yellow ooze or slime. Some- 
times this appears in small droplets, but often it Is spread over the surface of 
the upper portion of the plant, including the sheath, upper internode, and 
inflor^cence. The disease seems to be limited to the upper portion of the 
plant, not having been found on the roots or lower Internodes and sheaths. 
When the bacterial slime hardens, it is said that it may be separated from the 
plant surface in the form of thin, lemon-yellow flakes. The injury to the 
plants is due to the bacterial growth which first develops conspicuously on the 
surface and later penetrates the interior ti^es. 

This disease is said to have many characteristics in common with the disease 
of orchard gra^ first described by EAthay and later by Smith as due to 
Aplambaeter rdtha^ (B. S. B., 80, p. 580). 

Beet blight, B. Smith {Aha. Is Phytopathotogy, 5 (1915), Sill, 

08; No. lOBBp pp. 
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eased beets and characteristics of the beet blight are discussed, and the possible 
connection of this disease with certain bacteria is pointed out. In the dis- 
cussion following the paper it was stated that only insects which have been in 
contact with diseased beets are capable of transmitting the disease. 

[Iteaf spot of wild celery] (Irish Nat., 23 (1914) * 37’o. 2, p* — ^Mention is 

made of the discovery by Pethybridge of a fungus on wild celery in the west- 
ern part of County Galway, Ireland, thought to be identical with Septoria 
petroselini apii of cultivated celery. It is considered improbable that the dis- 
ease could have spread to the wild plants from cultivated ones. 

Inoculation studies are noted below. 

The possible source of origin of the leaf spot disease of cultivated celery, 
G. H. Pethybeidge (Jour. Roy, Sort, Soc,, 40 (1915), Kfo, 3, pp, 4'^0--4^0 ), — ^The 
author reports that the fungus obtained from wild celery (see above), on which 
it caused a mild form of disease, produced in cultivated celery effects re- 
sembling in every way those of the well-hnown celery leaf spot. The reverse 
test was impracticable as tbe wild plants were already infected. 

Prom this fact and a study of the parasite the author concludes that this 
fungus is identical with Septoria petroselini apii of cultivated celery and may 
be the original source of the infection, which is much more severe on culti- 
vated than on wild celery. 

Pathogenicity and identity of Sclerotinia libeartiana and S. smilacina on 
ginseng, J. Bosekbaum (U, 8, Dept, Agr,, Jour, Agr, Researeh, 5 (1915), No, 7, 
pp, 291-298, pU, 2, fig, i).— -A report Is given of studies made on the white rot 
of ginseng, previously attributed to B, Uhertiana (E, S. E., 27, p. 649), and of 
the black rot of gingseng, which has been reputedly caused by 8, panads (B, S, 
E., 27, p. 247). 

The pathogenicity of the species of Sclerotinia causing both of these dis- 
eases has been established, and the one causing white rot is said to be identical 
with Sf. Ubertiana occurring on lettuce, celery, and a number of other host 
plants. The fungus causing the black rot has proved to be identical with 8, 
smilaoim, inoculations from ginseng to the original host plant, Smilacina 
racemasa, having given positive results. 

Studies of the Ehizoctonia disease of potatoes, J. H. Coesattt (A&s. in 
Phytopathology, 5 (1915), No, 5, pp, 293, 294; Bcience, n, ser,, 42 (1915), No, 
WBB, pp, 582, 583 ), — An account is given of studies on the potato disease due 
to Ehizoctonia in Oregon. Affected plants and tubers were secured from dif- 
ferent localities and a large number of strains of the causal organism were 
isolated. The cultural characters of these strains were similar, although some 
variation was shown. A number of varieties of potatoes were inoculated with 
Ehizoctonia grown under similar conditions, and some varieties proved ex- 
tremely susceptible while others were strongly resistant This, was also found 
true when the fungus was grown on sterile plugs of raw potatoes. By arti- 
tdal means healthy Ehizoetonia-free potato plants were made to reproduce 
both the "aerial potato and ‘‘little potato conditions. These experiments 
are thought to indicate that the abnormal effects are secondary results of 
Ehizoctonia attack caused by interference with the normal process of food 
storage in the plant 

Msmsm of sugar beets, O. Fa u la d a (dsterr. JJngar, Ztschr. Zuckerindm, u. 
ZanAw,, 44 (1915), No, 1, pp, This communication follows the same gen- 

eral plan as that of the previous year (E. S. E., SI, p, 543). 

Besides discussions of weather conditions and injurious animals, mention is 
made of root rot, noted principally on the darker soils, Olasterosporium putre- 
fadms In the leaves, and Phoma hetm in both leaves and roots. 
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Scald of tobacco plants by Paris green, L. P. de Bussy and P. A. Bietz^ 
(Ifeded, DelirProefstat, Medan, B (1915}, A'o. 1, pp. 15-25 ). — ^It is stated that 
tbe degree of injury due to leaf scald as the result of using Paris green on 
tobacco plants in Deli appears to increase somewhat in proportion to the 
amount of free arsenious acid present therein. Other factors mentioned are 
mechanical injury to the tender moist leaves, and excessive quantity or lack 
of uniformity of the arsenical sprays. It is suggested that careful prelimi- 
nary tests be made with gradually increasing percentages of the preparation. 

The bacterial bloom and twig blight of fruit trees, A. OsTEEWAinEE 
(Landw, Jahrh. Bchiveiss, 29 (1915), Ko. 1, pp. 29, 80 ). — ^It is stated that In 1912 
a variety of pear was severely injured by a bacterial invasion of the blooms, 
extending to the twigs, which also quickly withered and died, the effects re- 
sembling somewhat those due to Monilia fructigena. It is thought that the 
disease may be similar to the pear blight in America caused by Baeillus amylo- 
mrm, but complete identification of the organism has not yet been found 
possible. 

Studies of Monilia blight of fruit trees, G. B. Posey (A 6s. in Phytopathol- 
ogy, 5 (1915), No. 5, p. 294; Science, n. ser., 42 (1015), No. 1086, p. 588).— The 
author reports the isolation from blighted twigs of apricot, prune, and pear 
of a species of Monilia appai’ently unlike, in cultural characters, the common 
brown-rot fungus of the stone fruits due to Sclerotinia cinerea, which is 
abundant in Oregon. An Investigation of this blight-producing Monilia has 
been undertaken, and more than 50 strains have been isolated and comparative 
studies made with S. cinerea from different parts of this country and with 
S. frnctigena from England. The culture studies and inoculations indicate 
that the organism in question is apparently an unrecognized species of Monilia 
entirely distinct from S. cinerea and 8. fructigena. 

The investigations thus far show that this fungus is apparently common in 
the Northwest, where it has been found on blighted blossoms, spurs, and twigs, 
and on mummied fruits of pear, quince, apricot, peach, prune, plum, and 
cherry. It usually starts in the spring as blossom blight and works back into 
the spurs and branches, where the progress of the fungus is checked as the 
season advances. No ascospore stage of the fungus under investigation has 
been found, although apotheeia of the common i?. cinerea were collected on 
various mummied fi-uits. 

Bacterial canker of cherry and filbert disease, H, F. Baess (Ab$. in Phyto- 
pathology, 5 (1915), No. 5, p. W2; Bcieme, n. ser., 42 (1915), No. 1086, p. 581).— 
The author calls attention to the identity of the cause of bud blight and body 
canker of cherry trees, an account of which has been previously given (E. S. R, 
g2, p, 644), and to the bacterial disease of filbert which has already been 


described (E. S. R., 32, p. 647). 

The utilization of certain pentoses and compounds of pentoses by Glom- 
erella cingulata, L. A. Hawkiks (Amer. Jour. Bot, 2 (1915), No. 8, pp. 875-SS8; 
ahs. in Phytopathology, 5 (1915), No. 5, p. 294; Sdieme, n. ser., 42 (19X5), No. 
1086, p. 588 ). — ^A report is given of experiments made to determine the effect of 
the apple bitter-rot fungus upon the pentose-containing compounds of the apple 
fruit, the relative value of certain pentoses and compounds of pentoses as 
mprces of carbon for this fungus, and the effect of an aqueous extract of the 
fungus mycelium upon xylan. 

It was found that the fungus increased the alcohol-soluble pentosan content of 
the apple fruit, but decreased the total pentosan content It readily utilized 
either xylose, arabinose, xylan, or arabin as sources of carbon. The two pm- 
tqses were more favorable sources of carbon than glucose. A^iueous extracts 
of the fungus mycelium when allows to act on xylan produced xghmi'' and 
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it is considered that the fungus secretes an enzym which hydrolyzes sylan to 
xylose. 

Apple mildew, W. S. Baxlaed (A&s. in Phytopathology, 5 {1915), No. 5, p. 
$02; Science, n. ser., 42 {1915), No. 1086, p. 581 ). — Efforts which have been 
made to control this disease are referred to, including the use of colloidal 
sulphur, prepared by dissolving sulphur in melted resin, grinding, and putting 
into ammonia w’ater, as well as some of the difficulties involved in the use of 
sulphur and the reasons for the use of dilute sprays. 

Coryueum fruit spot of apricots, J. T. Baueett ( J.&5. in Phytopathology, 5 
{1915), No. 5, p. 298; Science, n. $er., 4^ il915). No. 1086, p. 582). — descrip- 
tion is given of this disease, which is said to be not so widely distributed on 
apricots as was supposed. Spraying operations carried out for its control 
have not been satisfactory in all cases. 

An established Asiatic Crymnosporangium in Oregon, H. S. Jackson (Ahs. 
in Phytopathology, 5 {1915), No. 5, p. 29S; Science, n. $er., 42 (1915), No. 1086, 
p. 582 ). — ^The author reports the results of studies and inoculations with a 
newly imported Gymnosporangium discovered on oriental pears in Oregon. 

Observations on prune rust (Puccinia pruni-spinosae) in southern Cali- 
fornia^ J. T. Baebett (Abs, in Phytopathology, 5 {1915), No. 5, p. 298; Science, 
n. $er., 42 {1915), No. 1086, p. 582 ). — ^This fungus is said to be serious at times 
in southern Galifornia on apricots and peaches. In some cases early fall prun- 
ing has stimulated fall growth in which foliage stays alive through the winter, 
and rust development in this foliage has caused early spring infection with 
very detrimental effects to orchards. 

A JflTectria and its Fusarium generation on raspberry roots, A Ostbr- 
^ WALDEB (Landw. Jahrb. Sclmeiit, 29 {1915), No. 1, pp. 80, SI ). — It is stated that 
the fungus, N. rubi, noted as apparently parasitic on roots of the raspberry 
(E. S. R., 26, p. 450) has been studied in pure cultures and by means of infec- 
tion tests on healthy roots both wounded and uninjured, but without result 
as regards proof of its really parasitic activity. The author also notes the 
view of Wollenweber (E. S, B., 30, p, 537), according to which this fxmgus is 
claimed as Mypomyces ruU. 

Preliminary note on some sprays for American gooseberry mildew, J. M. 
HiECTOB and S. J. M, Avxj> {Gard. Chron., S. ser., 58 {1915), No. 1493, pp. 79, 
BO ). — The authors state that under the conditions obtaining'in these preliminary 
tests the action of American gooseberry mildew is checked by the use of col- 
loidal sulphur (prepared by precipitating lime sulphur with acid in the pres- 
ence of gelatin under suitable conditions), precipitated lime sulphur, various 
lin^ sulphurs, and soda. These sprays seemed also to delay the fomation of 
<|ie perithecia. The treatments are undergoing further trial. 

Beports of the commission on control of American gooseberry mildew, 
W. T. O. VAN Doobn et al. (Tuinbouw, 2 (1914), No. 30, pp. 429-481; 8 {1915). 
Fo. tf, pp. 801-804 ).— in 1914 with two preparations reported only by 
number, gave good results in reducing attack by ’American gooseberry mildew. 
The ** California mixture ” lessened attack, but the bushes suffered from leaf 
cast and the size of the fruits was decreased, A preparation designated as 
**KasfB” le^ened attack somewhat, but was associated with a characteristic 
form of injury. 

The 1915 tests showed less favorable results from the first two preparations 
mentioned above, 

Becent studies on infection of grape by Plasmopara (Peronospora) viti* 
mU, H, MthJM-THtTBUAU {Landw, Jahrb. Schiceiz, 29 {1915), No. 1, pp. ^ 
Beviewing the results of studies pr^ously noted {% S. R, 2g, 944 ) 

Imiding to show that proper applicatida of fungicides to the lower or stomatal 
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surface of the leaves gives complete protection from P. viUcolu, tbe autlior 
states as the result of recent studies that such application does not decrease 
sugar formation. A high degree of soil moisture rather disposes the plants to 
attach, but the leaves are not so influenced by atmospheric dampness during 
several days. 

Injury to grape leaves by addition of sulphur to Bordeaux mixture, A. 
OsTEBWAtDEB {Landw, Jahrh. ScJiiceis, B9 {191$)^ No. 1, pp. BB, S9). — ^Ifc is 
stated that in the hot summer of 1911 the addition of from 2 to 3 per cent of 
sulphur to Bordeaux mixture used to spray grapevines caused a spotting or 
killing of the leaves. This was very pronounced In southern exposures and 
in general where the direct and reflected heat from the sun caused high tem- 
peratures. The injury was attributed to the formation of sulphuric add under 
these circumstances. 

Similar injury resulted, with formation of corky areas on the fruits, in cases 
where pulverized sulphur was applied after the use of Bordeaux mixture, and 
this was similarly explained. 

Pythiacystis infection of deciduous nursery stock, Euzabbth H. SiOTH 
(Ah«. in PhytoputJwlogyt 5 {1915), No. 5, p. 291; Science, n. ser., 4B {1915), No. 
1086, p. 580). --A dieback of young deciduous trees, which has occurred exten- 
sively in northern California for several seasons, has been traced to a species 
of Pythiacystis morphologically identical with P. dtrophtTwro, first described 
as causing a rot of lemons (E. S. B., 18, p. 344). 

Most of the root stock is apparently immune to this fungus, but above the 
bud the bark is said to be affected, cankers being produced which often girdle 
the. tree and kill back the whole top. Profuse gumming follows canker forma- 
tion. The fungus has been isolated from peach, almond, pear, and plum, and 
the disease produced by inoculation in apple, pear, peach, almond, apricot, 
prune, and cherry. Similar cankers have been produced by inoculation with 
P. dtrophthmra isolated from lemon fruit. 

A pythiaceoua fungus has been isolated from almond cankers and success- 
fully inoculated into almond, readUy developing an oospore stage. This fungus 
has different characters of growth from the original strain and a less degree 
of pathogenicity, but it is believed that it will ultimately be placed In the same 
species. 

Mottled leaf of Citrus spedes, I. T, Babb 3OT (Ab«. in Phytopathology, § 
11915), No. 5, p. B9$; Science, n. ser., # {1915), No. 1086, p. 581). ^Attention 
is called to the fact that no specific cause has as yet been discovered for 
this disease, which is still classed as nonparasitic. Affectai leaves contain 
more startch than normally on account of defective translocation, and there is 
apparently also an excess of nitrogen. It is stated that some relation appears 
to have been discovered between fertilization with nitrate of soda without the 
addition of vegetable material and mottled leaf, hut the author considers that 
this is probably not an effect of the materials used but Of the soil conditions 
produced, since in plats in which liberal use of vegetable material had been 
made no mottled leaf appeared- 

In coimection with the discussion of this paper, F. S. Earle stated that there 
are probably two distinct typ^ of mottled leaf in Cuba and the„ I^e of Pines, 
arising r^eetlvely from what is probably a specific disease of small roots and 
firmn general unfavorable soil conditions. 

Citrus gummosis and melaxmua, H. S. Fawcett <Aba. la Phytopathology, 
$ {1915), No. 5, p. 295; Sdeme, ser., 42 {1915), No. 1086, p. 582).-^A demarlp- 
tioh Is given of the gumna^is due to Pythiacystis citrophthora, smA 
mdaxuma of walnuts whidh M mmM by a fungus thou^t to be a 
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Frtdt stain and withertip of citrus, J, T. Baebett (Abs, in Ph^topathologttf 
d {1915) r No, d, p. BBS; Science^ n. ser,, 4$ {1915), No. 1086, p. 582) ^The effect 
of the fungus OoUetotrichum glwosporioideB on citrus twigs and fruit is con- 
sidered* I’he author states that as yet there is no eTidence that the fungus is 
capable of infecting thoroughly sound and healthy tissue of leaves and twigs, 
but that it may infect fruit through germination from appressoria, hilling small 
areas of rind. Later development of the fungus causes serious fruit rotting 
in addition to the tear-stain marks upon the surface. 

Injury to orange trees due to nematodes, L. Tbabut (Gompt Rend. Acad. 
Agr. France, 1 {1915), No. 6, p. B2B). — ^It is stated that a study of orange trees 
showing decline in Algeria has led to the conclusion that the injury is due to 
a nematode, Tylenchulm semipenetram, in the rootlets. Protective measures 
inaugurated include treatments with carbon bisulphid and sulphocarbonates 
and inspection of nursery stock. 

I?lie Sclerotinia disease of Campanula medium, A. Ostebwalueb (Landxo. 
JaWb. SoJitceis, 29 {1915), No. 1, p. SI ). — Observations during several years on 

O, medium affected with a wilt beginning about the time of blooming and 
resulting in the death of the plant have shown this disease to be due probably 
to Uliertiana attacking the plants near the surface of the soil, and suggesting 
that the overwintering sclerotia were the source of the attack. Early remo’ral 
and destruction of affected plants is deemed necessary. 

Iris leaf blotch disease, J. K. EA3a:sBOTTOM {Jour. Roy. Eort. Boo., 40 {1915) ^ 
No. S, pp. 481-492, pis. 7).— Reporting a study of the leaf blotch of Iris due to 
Meterosporium gradle, and said to occur on many species, the author states 
that the affected leaf fades prematurely, thus shortening considerably its period 
of photosynthesis, The fungus may pass the winter in its fruiting form. The 
spores germinate after undergoing temperatures considerably below freezing. 

Inoculations of living plants were successful, the germ tube passing through 
either epidermis or stomata. The resulting mycelium was either intercellular 
or intracellular, but possessed no haustoria. Narcissus was not attacked by 
this fungua 

Old leaves should be burned. Lime should be applied in autumn and forked 
into the soil in spring in case of soils deficient in that component. 

Two eastern forest diseases which threaten the Pacific States, H. Mbtcau’ 
{Abs. in Phytopathology, 5 {1915), Wo. 5, p. 291; Science, n. ser., 42 {1915), No. 
1086, p. 580). — ^The author takes up the chestnut bark disease due to Bndothia 
parasitica and the white pine blister rust caused by Gromrtinm riUcola, and 
indicates the danger of their introduction to the cultivated chestnut of the 
Pacific States, and to the valuable sugar pine {Pinm lambertiana) and the 
w^em white pine <P. moniicMa). He advocates a rigid state quarantine 
against the admission of nursery stock of the genus Castanea, the five-leaf 
specie of pine, and the genus Ribes. 

Two new hosts for Peridermium psnrif orme, O, G. Hedggocs: and W, H. Long 
iV. B. Dept. Agr., Jour. Agr. Research, 5 {1915), No. 7, pp. 289, 290, pi i).— 
The authors report the occurrence of P. pyriforme on Pirns rigida and P. art- 
mmim, thus adding two new species to the known hosts of this fungus. It is 
claimed that P. pyriforme causes three forms of disease on pines, one with 
slight or no hypertrophy, common on Pinm dimricata, P. pungem, and P, pon- 
dorom Scopularum; a second causing a fusiform or spindle-riiaped swelling on 

P. afponim, P. contorta, P. divaricata, P. ponderosa, P. ponderosa scopulorum, 
and P. Hgida; and a third form causing the formation of globose galls now 
first reported on P. contorta. 
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The relation of rodent plague to liuinan infection, W. O. Pttckee (Jour. 
Amer. Med. Assoc.y 65 No. 21, pp. 1767-1769) .--A review of the subject 

with references to the literature. 

A plague-like disease of California ground squirrels affecting man in 
Ohio, W. B. Whebsy (Jour. Amer. Med. Assoc., 65 (1915), Ko. IS, pp. 1549, 
1550). — ^This paper relates to investigations previously noted (E. S, E., SS, 
p. 450). 

The author calls attention to recent experiments of N. E. Wayson showing 
that in addition to squirrel fleas (Ceratophyllus acidtis), reported by McCoy 
and Chapin to be transmitters of the virus (E. S. R., 26, p. 461), the house fly 
and stable fly may transmit the virus shortly after feeding on an infected 
animal. In a discussion of the subject which follows (pp. 1549, 1550), N. B. 
Way son reports having duplicated McCoy’s methods of flea transmission of the 
disease without as successful results. When the stable fly was allowed to bite 
the infected animal and then transferred to a normal animal the results were 
successful in a small percentage of cases. House flies which were allowed to 
feed on and crawl over infected viscera and then over a cocainized eye yielded 
nearly 100 per cent of takes,” This method was positive in transmission 
even with a 24-hour interval between the exposure to the infection and to the 
normal eye. The discussion was also entered into by G. W. McCoy, N, Barlow, 
and the autLor. 

Two years^ investigations in Peru of verruga and its insect transmission, 

0, H. T. Towksend (Amer. Jour. Trop. Diseases and Prev. Med., J (1915), No. 

1, pp. 16-^2, pis. 2). — ^This is a summarized account of investigations carried 
on by the author, accounts of which have been previously noted from other 
sources (E. S, R., 32, pp. 248, 350), 

The establishment of foreign insects in spite of inspection, H. B. Weiss 
(€amd. Mint., 47 (1915), No. 10, pp. SlS-$15).—lt is pointed out that in spite of 
inspection a number of Insects have been introduced into New Jersey at 
Rutherford, where two large nurseri^ are located and where there were re- 
ceived dufing the spring of 1914 3,744 eases of imported nursery stock, during 
the following fall 1,765. and during the spring of 1015 2,101 cases. Among the 
species which have recently become established are Fltytomym aquifolU, found 
mining the leaves of English holly; the European pine shoot moth (Dvetria 
fmoliam) in Pirns mughus growing in the nursery ; Agrilis viridis fagi infest- 
ing rose stems and doing considerable damage in this and other sections of the 
State; Aspidiotus tsugm taken in considerable numbers on Japanese hemlock; 
Myelophilus piniperda, which does extensive damage to pine trees in Europe, 
found on P. sylvestris; and Pseudocoecus sp., from Japan, found to damage 
Tawus sp. 

Insect importations into New Jersey during the spring of 1915, H. B. 
Weiss iOanad. Ent., 47 (1915), No. 10, pp. 326-3^8).— The author presents a 
list of insects imported on nursery sto«i from various countries in Europe 
during the spring of 1915. 

[Use of quassiin as an insecticide in Bussia], A. Y. Zeidel {Otehet 
teln. Kiev. Ohshch. BeUk. KMis. i BeUk. Kfwz. Promyshch., 191B, p. 106; ahs. in 
Bm. Appl. Bnt., S {1915), Ber. A, No. 2, p. 154).— Quasslia was found to be one 
of the most effective insecticides used against Mypommeuta malinellns. 

The mouth parts of the Thysanoptera and the relation of thrips to the 
nonsetting of certain fruits and seeds, A D, Bobdeh (Jour. Boon. Mnt, 8 
{1915}, No. S, pp. 554^60, /igs. 0).— Anatomical studies of tbp : Tlsysanopteru 
and elevations of feeding habits reported* 
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inter'esting' case of antennal antigeny In Thysanoptera^ J. D. Hoon 
(Proc. Bjit Soc. Wash.. 17 (1915), m. 3, pp. 128-^182, figs. 4).~~Tlie genus 
Plesiothrips is erected for Scricothrips / per pi cm. 

Furtlier experiments in tlie control of tlie tamislied plant bug (Ijygus 
pratensis), M. D. Leoxabd (Jour. Eeon. Ent^ 8 (1915), No. 3, pp. S61-S67). — 
In continuation of investigations previously noted (E. S. R., 31, p. 650) the 
author records tests made of the eiTectiveness of excluding tarnished plant bugs 
from nursery blocks by means of wire screen fences, of bagging, and of 
pruning. 

ISTote on the life history of Enchenopa binotata (Membracidse) on the 
butternut, W. D. Funkhouseb (Jour. Econ. Ent., 8 (1915), No. S, pp. 868- 
— ^This membracid is said to occur in abundance on the butternut in the 
vicinity of Ithaca, N. Y. 

An investigation of the best methods of destroying lice and other body 
vermin, J. P, Kiin^loch (Brit. Med. Jour., No 2842 (1915), pp. 1038-1041; ahs. 
in Pnh. Health Fpis. [U. S.h 30 (1915), No. 32, pp. 2287-2289) Dry heat 
is more effective than moist heat in destroying lice and their eggs. The louse 
can be revived after immersion for one minute in water at 100® C. Exposure 
to a dry heat at the same temperature and for the same time appears to kill 
both lice and nits. The paraffin bodies are actively insecticidal, and of these 
petrol is the most effective. Lice and their eggs are destroyed by immersion in 
petrol for one minute, and they may be killed by exposure to the vapor of petrol 
for half an hour. Powerful fatty solvents other than the paraffins are actively 
insecticidal. Benzene, toluene, and acetone are as toxic to lice as petrol. Cer- 
tain chlorin derivatives of methan, ethane, and ethylene are more lethal to lice 
than any other substances, and have the important merit of being noninflam- 
mable. Immersion in the chlorin derivatives of ethane and ethylene immedi- 
ately destroys all lice and nits, and exposure to the vapor of these substances 
for five minutes is equally destructive. Even soap solutions containing 2 per 
cent of trichlorethylene or 10 per cent of tetrachlorethane are capable of kill- 
ing in half an hour at ordinary temperatures all lice and nits. 

“A 25 per cent solution of dichloretliylene or trichlorethylene Jin vaselin 
when applied to the human body has been found capable of exerting its in- 
secticidal action for hours. The action of a 25 per cent solution of petrol in 
vaselin Is of shorter duration, but is also effective for some hours, 

**The common phenol disinfectants in their usual degrees of dilution for 
disinfectant purposes and at ordinary temperature fail to kill lice or nits, even 
after steeping for half an hour, hut become eflicient as insecticides if the tem- 
I^rature of the steeping tank is maintained at Go®. 

**The volatile oils have no direct insecticidal effect. In a moist vapor of 
oli of wintergreen, oil of cloves, oil of caraway, oil of turpentine, oil of euca- 
lyptus, oil of thyme, etc., lice live for many hours at body temperature, and can 
be revived after immersion in these oils. 

" Over solid substances, such as iodoform, camphor, and paraform, and in con- 
tact with them, and in contact with garmente impregnated with sulphur, borax, 
black hellebore, alum, etc., lice appear to remain practically unaffected.” 

Miscellaneous aphid notes, chiefly from Oregon, H. F. Wilson (Tram. 
Amer, Ent &oe., 41 (1915), No. 2, pp. 85-108, pis. 7).— Life history notes on 
ProcipMlus framnirdipetalw are fli*st presented. This aphidxd, first located by 
the author at Washington, D. C,, on roots of white pine (Pinus strohm), was 
later found to develop upon Frminus sp. He has since worked out the rela- 
tionship on F. oregom and Psmdotsuga taisifolia in Oregon. In the spring it 
am>eai^ on leaves of the ash, causing them, to curl and assume a gall-like forma- 
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tion. Tlie apliidids, wMcli become mature about tbe last of May, usually 

disappear about tlie first week in June, supposedly to the roots of Douglas fir. 
In the fall part of the aphidids leave the roots and migrate to the ash and pro- 
duce the sexual forms. 

A second species which has been imported into Oregon on red and white ash 
has been identified by the author as P. humeliw. Descriptions of the various 
stages of P. fmsHni-dipetalm are presented, followed by a list of the Aphididse 
infesting sage brush {Artemesia sp.) in Oregon, consisting of 13 species, 6 of 
which are described as new, and by deseidptions of 9 additional new species 
of apliicliils, 7 of w'liich are from Oregon. 

Confusion of Rhopalosiphum hippohses and Myzus braggii, C. P. Guxette 
{Jour, Econ, Ent, 8 {1915), Ko. 3, pp, 315-379, figs, Bl), — ^The difference in 
these aphidid species is pointed out. 

A scMzoneuran migrating from elm to the apple, A. G. Maxsoix {Ent, 
Eetvs, 26 {1915), Ao. 8, pp. 361, 368), — ^The author presents evidence to show 
that the migration of the elm cluster or elm rosette aphid to the apple takes 
place in Colorado. He concludes that Schizoneum lanigera and the elm cluster 
louse are the same, the latter being the spring form of the former. 

l?he woolly aphis as a pear pest, G. P. Weldon {Mo, Bui, Com, Sort, Cat,, 
4 (1015), Wo, 9, pp, 441-444, figs, 2), — ^Since August, 1913, w^hen the woolly 
aphis was found abundant at Martinez, Cal., on the roots of seedling trees in 
the nursery row as well as on old trees of the Bartlett variety near by, 
investigations throughout the State have shown that there are few places where 
it does not occur. In some of the mountain districts of the State at least its 
presence has resulted in quite severe injury to trees. 

Effect of low temperature on the oyster-shell scale (Eepidosaphes ulmi), 
B. D. Webster {Jour, Econ. Ent., 8 (1915), No, 3, pp, 311-315, figs. S).— The 
author’s studies indicate that a temperature of —32° P. was too cold in Iowa 
during the winter of 1912-13 for the eggs of the oyster-shell scale to survive. 

The Bermuda grass Odonaspis, J. Kotiwsky (Proc, Ent, Boc, Wash., 11 
(1915), Wo, 3, pp. 101-104, figs, 2), — Odonaspis mthw, which infests Bermuda 
grass ( Ognodon dactylon) in Honolulu, living mostly underground on the stem, 
is described as new. 

Hotes on the brown lace-wing (Hemerobius pacificus), G. F. Mommm 
(Jour, Econ. Ent, 8 (1015), Wo, 3, pp. 350-354, pi. i).— A more detailed ac- 
count than that previously noted (E. S. K., 32, p. 651). 

This lace- wing was found to be particularly important in destroying the 
oviparous females of the rosy apple aphis (Aphis sorU) and the currant aphis 
(Myzus riUs). However, this species preys upon almost all species of Aphl- 
didse, and during July, 1913, it was found quite abundant In hopyards feeding 
upon the wingless females of the s\immer generations of the hop aphis and also 
on the red spider of the hop (Tetranychus telarim). The larval period was 
found to average 14 days. The life cycle at a temperature ranging from 60 to 
80® FT during the day and from 40 to 50® at night required an average period of 
88 days. Five larvae observed from December 11 to December IS consumed from 
24 to 27 aphidids each, or a total varying from 191 to 216 ench. 

A new species of Stenares, N. Banks (Froc. Ent, Boc, Wash., 17 (1015), Wo, 
. 3, pp, I44i ‘ 

The pupal Instar of the fruit-tree leaf-roller (Archips argyrospila), G. W. 
Hebkeok and E. W. Leibt (Carnd, Ent, 47 (1915), Wo. 6, pp. 185-187),— 
tabular record of 227 pupse under observation during June and early July showu 
the minimum length of ttke pupal instar to be 9 days and the maximuip 16 day^ 
with an average of 12.6 d^s. 
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iLaotlier migratory motli, J. R. Watson {Bnt News, 26 {1915), No. 9, pp. 
419-4^2). — ^This article relates to the noctuid moth Anticarsia gemmatilis, the 
caterpillars of which are great pests of the velvet hean and also attack the 
kudzu vine and horse bean in Florida. 

It appears that the damage to the velvet bean in the Miami section begins in 
July* at least sis weeks earlier than at Gainesville, which is near the northern 
limit of its occurrence in the larval stage. Records show the migration of the 
adult to the Northern States to be somewhat similar to that of the cotton leaf 
worm. It is thought to be ctuite certain that it does not ordinarily winter over 
even in central Florida but works northward from the southern part of the 
State. 

Some notes on the activities of egg parasites of the codling moth in 
Turkestan, N. N. Teoitskh {Trudy Pervago Yseross. Btesda Dl^idtel. Prihh 
But, Kiev, 191S. pp. 186-139; ads, in Rev. Appl. Ent, 8 {1915), Ser. A, No. 5, 
p 241)- — Examinations made in 1913 of various orchards in Turkestan led to 
the discovery of several parasites of the eggs of the codling moth in addition to 
{Pentarthron) Trichogramma carpoeapsm. Amongst these N. Kurdiumov has 
identified the following : T. embryopfiagus in Tashkend, T. semdlidis 7 
(minutum 7) in Tashkend, and Trichogramma sp. in Ferghana and Samarkand, 
where T. carpoeapsm was absent 

Poisoned bait for cutworms, E. H. Stsickland {Canad. Ent., 4“^ {1915), 
No, 7, pp. 201-204)* — ^Experimental control work during the past two years with 
Porosagrotis orthogonia and Euxoa oehrogaster, and again during the present 
spring upon a species of Chorizagrotis, have shown shorts to be far more valu- 
able than bran for use in a poisoned bait 

Hotes on Anopheles production from a malarial survey, H. R. Oabteb 
(Amer. Jmr. Trop. Diseases and Prev. Med., 2 {1915), No. 12, pp. 753-758 ). — 
This paper deals with the relation of foul and clear water to breeding different 
kinds of mosciuitoes, season and districts of breeding of Anopheles punctipen- 
nis, collections of water not producing Anopheles yet showing Anopheles larvsa, 
and complete and incomplete breeding places. 

The role of Anopheles punctipennis in the transmission of malaria, W. T, 
King (Science, n. ser., 42 (1915), Nos. 1094* PP* S7S, $74; 1096, pp. 984, 985).— 
The author has demonstrated, through feeding experiments, that A. punctipen- 
nis is an eflacient host for tertian malaria. It is pointed out, however, that this 
does not necessarily indicate that it is an efficient carrier of other forms of 
malaria, and tliat the investigations of Hirschberg indicate that it is not. 

ICosquito eradication and prevention, with special reference to the 
malaria-hearing or Anopheles mosquito, W. D. Wbightson (Amer. Jour. 
Trop. Diseases and Prev. Med., 2 (1915), No. 12, pp. 738-752, figs. Methods 
of controlling mosquitoes are dealt with. 

A contribution to the life history of the corn-feeding syrphus fly (Meso- 
gramma polita), C. H, Richaedson (Jour. Econ. Ent., 8 (1915), No. 3, pp. 888- 
842, pi 1).—The author reports studies made during the course of an infesta- 
tion by this fly ivhich extended over a considerable portion of 200 acres of 
sweet corn at lobstown, N. J., during the summer of 1913. Adults and larvse 
were found to feed on pollen, but no deleterious effects upon the corn were 
observed. 

An eastern Cffillo^fla with hairy ©yes, R. O. Shannon (Proo. Ent. Soa. Wash., 
17 (1915), No. $, p. m). 

On the reproductive and host habits of Cuterebra and Bermatobia, 0. H. T. 
Townsenb (Beieme, n. 4B (1915)^ No. m7, pp. 253-255).— XJpon dissecting 
a female specimen of Outereihra gmimli the author found the ulertm to contain 
well over eggs, and perhaps nearer 10,000. 
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“The presence of the incubating uterus, enveloped with tracheae, indicates 
that the egg is held within the fly until the maggot is well formed. ... As 
far as Ciiterebra is concerned, we can feel quite confident that its host relation 
is maintained through stealth, and that, barring accidents, the fiy never comes 
in contact with the host. The eggs are probably deposited in the burrows or 
runways of the rabbits, rats, and other small mammals which it parasitizes.” 

Notes on the habits of Dermatobia follow. 

Commensalism in Besmometopa, P. Knab (Proc. Ent Soc. Wash., 17 (1915), 
F 0 .. 5 , pp. 117-lBl )* — ^Attention is called to the fact that agromyzids of the 
genus Desrnometopa feed on the juices of insects freshly killed by other 
rapacious arthropods with which they are associated. 

Flies which cause myiasis in man and animals. — Some aspects of the 
problem, *P. 0. Bishop? (Jour. Econ. Ent., 8 (1915), No, S, pp. 817-3^9 ), — A 
review of the subject with references to the literature. 

An experiment with Stomoxys calcitrans in an attempt to transmit a 
filaria of horses in the Philippines, M. B. Mitzmain (Amer. Jour. Trap, 
Diseases and Prev. Med., B (1915), No. 12, pp. 759-788, pi. 1 ). — One hundred 
and fifty-four stable flies which had engorged upon a horse, the blood of which 
showed as many as 12 microfilariae in a single field under a low-power micro- 
scope, were applied daily for 42 days to four normal horses. * Blood examina- 
tions for the presence of microfilaria gave negative results for all four animals. 
The greatest death rate among the infested flies was during the first ten days, 
i, e., during the period when development of the microfilariae took place in 
their bodies. 

The effect of various chemicals on blowfly, W. P. Cooper and W. A. B. 
Walling (Ann. Appl, Biol., 2 (1915), Nos, 2-3, pp. 166-182 ), — ^The authors 
report upon experiments conducted at the Cooper Laboratory for Economic 
Eesearch, Watford, England, with the object of determining the dnsecticidal 
value of various chemicals, a large number of which have never been actually 
employed as‘"insecticides. The results are presented in detail in tabular form. 
The general summary drawn by the authors is as follows : 

“ Of substances repellent to the blowfly and therefore capable of protecting 
sheep from their ravages, the following appear to be the most suitable: Methyl 
salicylate, p-nitranilin, picric acid, creosote, green oil, boric acid, fusel oil, pine 
oil, alizarin oil, origanum oil, mustard oil, sod oil, iodoform, dimethylanilin, 
quinolin, aliyl alcohol, aloin, saponin, copper carbonate, nitrobenzene, sinapis 
oil, and aniseed oil. 

“ Por the application of toxic agents, a powder form has been found to be 
very convenient and efficient, precipitated chalk forming a suitable and cheap 
basis. The substances, applied In this form, which appear to be most toxic to 
the blowfly larva, comprise the following: Arsenic sulphid, nitrobenzene, eu- 
calyptus oil, methyl salicylate, cedarwood oil, p-nitranilin, g-naplithylamin, 
oxalic acid, borax, qiiinolin, aliyl alcohol, picric acid, dimethylanilin, copper 
carbonate, oil of cloves, turpentine, g-naphthol, creosote, fusel oil, sinapis oil, 
aniseed oil, and iodoform. Since the young larvse are much more susceptible 
than the old, in field work, the medicated powder should be applied either 
previous to, or in the very earliest days of, the larval stage. 

“ Various vapors have been shown to be toxic to the blowfly Iarv«e, and of 
these the most successfuj are brombenzene, chloral hydrate, ethyl acetate, 
lodin, and pyridin.” 

The habits, life history, and structure of a bloodsucking muscid larva 
<Frotocaliiphora asurea), A. F. Coutant (Jour. FarasUoJopy, 1 (1915)^ No. 
pp. 185-150, figs. T).— The author reports upon studies at Ithaca^ Ki of the 
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larva of this dipteran, which occurs as a normal bloodsucking parasite of 
nesting birds, with fatal results in some cases. The structure of the larva 
and of the pupa are described, as are the habits and distribution of the adult. 

A list of 9 references is appended. 

Bevision of Hylophasia, G. H. T. Townsend (Proo. Ent 8oe. Wash., 17 
mm, No. S, pp. 107-lU). 

A new nocturnal species of Tachinidse, W. R. Walton (Proc. Ent. 8oo, 
Wash., 17 mm. No. 8, pp. 162-164, fips. S). 

A new and interesting genus of North American Taehinidse, W. R. 
Walton (Proe. Ent. Soc. Wash., 17 (ISm, No. 3, pp. 104-107, figs. 6).— A 
tachinid reared at Pasadena, N. J., from undetermined grasshoppers is de- 
scribed as CoqaiUettina plarikii n. g. and n. sp. 

Some muscoid synonyms, 0. H. T. Townsend {Ent. News., 26 {1915), ^o. 

10, p. 866). 

Kjerosene traps as a means of checking up the effectiveness of a poisoned 
bait spray to control the Mediterranean fruit fly (Ceratitis capitata), with 
a record of beneficial insects captured in the kerosene, H. H. P. and H, O. 
Seveein {Jour. Econ. Ent., 8 {1915), No. 8, pp. 829-838, pi. 1 ). — ^This paper is 
in continuation of investigations previously noted (E. S. R., 32, p. 153). 

X*ife history, natural enemies, and the poisoned bait spray as a method of 
control of the imported onion fiy (Phorbia cepetorum) with notes on other 
onion pests, H. H. P. and H. 0. Sevekin {Jour, Econ. Ent., 8 {1915), No. 8, 
pp. 842-850 ). — This paper reports upon studies made in Wisconsin of the 
life history of P. cepetormi, its natural enemies, probable causes of its enor- 
mous increase, and the poison bait spray for It. In addition brief notes are 
presented on the black onion fly {Tritoxa fiexa), barred-winged onion fiy 
iChwtopsis wnea), Etixesta notata, onion thrips, cutworms, miscellaneous in- 
sects injurious to onions, and insects bred from decayed onions. 

The number of eggs which are laid at one deposition may vary from 1 to 15. 
Under field conditions the incubation period of eggs deposited by the first brood 
of P. cepetorum in early June varied from 3 to 4 days. The larval period was 
completed in from 2 to 3 weeks in green onions, onion sets, and small seeded 
onions, but In seeded onions from the previous year the development of the 
maggots was often prolonged and, in some instances, required from 4 to 5 
weeks. The pupal period under field conditions required from 9 to 16 days 
during the latter part of June and early July, the majority of the second brood 
of flies emerging in 11, 12, and 13 days. They were found to develop in radishes 
and in manure. The period of emergence of the second brood of onion flies 
under field conditions extended from June 28 to July 25, most of the flies issuing 
from July 1 to July 12, 

The rove beetle Aleochara anthamyim is said to be the most important enemy 
of this pest in Wisconsin, A report of the results of control work with the 
poison bait spray, by Sanders, has been noted (B. S. R., 33, p. 357). 

Concerning a new enemy of the carob bean in Italy, Eumarschalia gen- 
nadii, G. del Gtjekcto {Re^ia, 9 {1918}, No. 2, pp. 227-282, figs. 8; abs. in Rev. 
Appl. Ent., 8 {1915), Ber. A, No. 1, p. 55),— A dipteran, bought to be BcUmmyia 
gennadii, for which the author erects the subgeuus Eiimarschalia, is said to 
have attacked the carob bean In Italy since 1904. In some districts from 50 to 
80 per cent of the crop is affected. Control consists in the collection of injured 
beans toward the end of summer, just before harvesting, and placing in an 
oven or boiling water. 

The influence of Oscinis frit on ihe growth and yield of summer-sown 
cereals, E.;M. Yassiliev (Reprint from Imh, Russ. BeUh. Kho^. Gaz., 1914, pp. 
li:$ mbs. in Rev. Appl, Ent,, S {1915), No, pp. 147 , 148).— Work with 
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the frit fly in Petrograd in 1911 indicates that the application of a mineral 
fertilizer will overcome its injury to oats to a considerable extent* 

A new species of Mycetaulus, N. Banks (Proe. Ent, Soc. Wash.f 17 {191$) ^ 
Eo. Sf p. 14 s), 

A revision of the North American species of Pachybrachys, H. C, Faue, 
(Tram, Amer. Ent, Sac,, 4i (1915)^ No, 3, pp, 291-486), — ^A revision of the 
chrysomelid genus Fachybrachys* The author recognizes 159 species, of which 
78 and a number of varieties are described as new to science. 

A review of Henriksen^s cerambyeid larvae in Banmark^s Fauna, Biller 
HI, Traebukke, 1914, F, O. Obaighbad (Froe, Ent Soc, Wash,, 17 {1915}^ No* 
3, p, m), 

Becent ladybird introductions, H. S. Smith {Mo, Bui, Com, Sort, Cal,, 4 
{1915), No, 11, pp* 523-525, figs, 8), — ^The introduction of two valuable ladybird 
beetle>s, CMlocorus hipiisiulatus and Ejfochomus qiiadripustulatus, from Italy 
into California during the summer just past is recorded. ^ 

"Borers of fruit trees, canes, and vines, M. P. Soz^ies {Missouri Fruit Bta* 
But 25 {1915), pp, 3-23), — A brief account is given of the more important 
insect borers of fruit trees, canes, and vines, their life histories and habits, to- 
gether with a key for their identification and a host list 

Idfe history and control of Agrilus hastulifer, F. V. Zviebezomb-Zubkovsktst 
{A 5s. in Rev, Appl, Ent, 3 (1915), Ser, A, No, 5, pp. 227, 228), — Since 1905, 
when this beetle was first reported as a forest pest in the Government of 
Kief, it has done considerable damage to oak and hornbeam each year in the 
forests of that government and of southwestern Russia. 

Notes on Ipidse with description of a new species, A. I>, Hopkins (Proc. 
Ent 800 . Wash., 17 {1915), No. 1, p. 54)^ — A new species collected from Finm 
radiata and P. coiitorta from California to Idaho is described as Ips (Tomtcm) 
radiatw. 

Observations on the metamorphosis of Bendrolimus pini, K. Shishkin 
(A& s. in Rev. Appl. Ent, S (1915), Ber. A, No, 5, p. 227), — ^A brief account 
based upon observations made during 1910, 1911, and 1912, in the Government 
of Poltava. 

A new genus of scolytoid beetles, A. D. Hopkins {Jour, Wash. Acad, Bei,, 
5 {1915), No. 12 , pp, 429-4B3),— The genus Conophthorus, the type species of 
which is Pitpophthoriis coniperda, is characterized and brief descidptions given 
of a large number of new species. 

A mechanical measure for controlling the fiea-beetle (Epitrix fuscula) on 
potato, 0. L, Metcalf (Jour, Emn, Ent, 8 (1915), No, 2, pp, 240, 241, pi, 1), — 
The difficulty met with in controlling flea-beetles on potatoes by means of in^- 
secticides led the author to construct the trap here described. This consists of 
a bos the Inside of which is covered with a thin coat of tree tanglefoot. As 
the vines pass through the bos from one end to the other the flea-beetles leave 
them and are caught by the tanglefoot 

Counts made of the number of insects caught by this trap showed flea- 
beetles to the number of 1,357 from one-twentieth of an acre, or at the rate of 
over 25,000 per acre, and the apple-leaf hopper at the rate of 40,000 per acre. 

New records of the shot-hole borer, E. O. Essig (Mo, But Com, Sort Ca?., 
4 (1915), No, 9, p, 44^), — ^The loquat Is added to the list of fruit trees attacked 
by Scmpfogaster (Bcolptus) rugulosus. 

The uses of certain weevils and weevil products in food and medicine 

W. B. PMC® (Proa Ent Boo, WaaA, 17 (191), Wo, 3, pp, 151-154, 

The life history of Bhynchites auratus in Turkestan according to 0 l> 
servations in 1912 and 1010, N. N* TBomrf (Trudg Permgio Feeroaa Bpz^ 
PH&i. Kim, 191$, pp, M$ 1 - 1 $ 4 ; ahs. in Rm* 
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8er. A, Wo. 5, pp. m, 241). --The weevils appear early in April and first attach 
the blossoms of cherry trees, gnawing a hole in the side of the calyx and fre- 
quently penetrating into and destroying the ovary. In 1913 from 63 to 66 per 
cent of the blossoms were damaged in this way. When the young fruits appear 
the beetles feed exclusively on them, in 1913 74 per cent having been damaged 
in that stage. Prom 50 to 72 per cent of the eggs are parasitized by a chalcidid. 

The secretions employed by Ehynchophorous larvae in cocoon making, P, 
Kkab (Proc. Bnt. Soc. Wash., 11 (1^15), Wo. S, pp. 154-15S). 

The embryology of the honeybee, A. Nelson (Princeton: University 
Press, 1915, pp. ¥1+282, pis. 6, figs. 95).— Following a brief historical review 
the author deals with the subject under the headings of the organization of the 
egg ; cleavage ; formation and completion of the blastoderm ; the germ layers ; 
the amnion and the cephalo-dorsal body ; general account ot the development 
of the embryo, with especial reference to the external form; the nervous sys- 
tem^; tracheal system, endoskeleton, and hypodermis; the cenocytes; muscles, 
fat body, and circulatory system; sex organs — ovaries; alimentary canah; 
yolk and yolk cells ; duration and rate of development ; and technique. 

A bibliography of eight pages Is appended. 

The life and habits of bees, H. von Biittel-Reepen (Lehen und Wesen der 
Bienen. Brunswick: Fncdr. Vieweg d Son, 1915, pp. XIY+300, pi. 1, figs. 60). — 
The first part of this w’ork (pp. 7-158) deals with the life history of bees, in- 
eliicling the geographical distribution of the honeybee and its varieties and other 
species of Apis, polymorphism and morphology, parthenogenesis in the honeybee, 
biology, etc. The second part (pp. 159-256) deals with the general organization 
of the honeybee, 

A 2S-page bibliography and author and subject indexes are included. 

Bee keeping: A discussion of the life of the honeybee and of the produc- 
tion of honey, E. P. Phillips (Wew York: The Macmillan Co., 1915, pp. 
XXII +451, pis. 8, figs. 180). — In the preparation of this handbook the author 
has made use of the information gained in investigations of bees and bee culture 
by the Bureau of Entomology of this Department, of which work he Is in 
charge. 

The subject is dealt with under the following chapter headings : Bee keeping 
as an occupation, apparatus, the colony and its organization, the cycle of the 
year, the life of the individual in relation to the colony, the life processes of the 
individual, the nervous system and the senses, the reproductive processes and 
parthenogenesis, races of bees, regional differences within the United States, 
the first steps in bee keeping, the apiary site, the manipulation of bees, spring 
management, swarm control and increase, the production of extracted honey, 
the production of comb honey, marketing the honey crop, the production and 
care of beeswax, the care of bees in winter, the sources of nectar and pollen, 
bee diseases and enemies, the rearing of queens, and miscellaneous information. 

ITotes on Bombidse, with descriptions of new forms, H. J. Pbanklin 
(Ent. News, 26 (1915), Wo. 9, pp. 409-411)* — Supplementary to the work 
previously noted (E. S. B., 30, p. 59). 

A new Bxastrophus on strawberry, W, Beutenmtjixee (Canad. Ent, 47 
(1915), Wo. 11, pp. 555, 554, fig* D * — A cynipid which forms galls on the 
petioles of strawberry at Toronto, Canada, and elsewhere, Is described as 
Diastrophiis fragarim n. sp. 

Hotes on the strawberry leaf petiole gall (Biastrophus fragarise), A. 
Cosens (Cumd. Ent., 47 (1915), Wo. 22, pp. 554, 355, fig. i),— Brief notes are 
presented on the strawberry gall described above. 

Some generic corrections in the OpMoninse, S. A. Bohweb, A. B, Oahan, 
and B. A, Cushman (Proc. Ent. Soc. Wash., 17 (1915), Wo. $, pp. m, mh 
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A few notes on tLe habits of parasitic Hymenoptera, W. D. Pieece and 
E. A. Gxjshman (Ptoc, Ent, Boc, Wash,, n (1915), S, pp, I64-’167). 

descriptions of new Ichneumonidse and taxonomic notes, E. A, Cushhan 
(ProG, Ent Boc. Wash,, 17 (1915), No, 3, pp, 1$2-14B), — ^Tiiis paper consists 
largely of descriptions of new species of economic Importance, together with 
notes on previously described species and genera- Among the new species of 
importance are Valliephialtes thurberiw from Antliommm granMs tliurberim 
in the Santa Rita Mountains, Arizona; Trematopygus eriocampoididis from 
Caliroa (Erioeampoides) cerasl, and Omorgus tortricidis from Polgchrosis 
vitewna at North East, Pa.; and O. phthorimcsa from Phtliorimma operculella, 
at Pasadena, Gal. The genus Prosmoridea is erected for Prosmorus elongatus. 

The genus Secodella in North America, J. C. CEAwroRD (Proc, Ent. Boc. 
Wash., 17 (1915)*. No. 3, pp. 142-144)- — The author recognizes five species, of 
which four are described as new to science, namely, Secodella eushmani from 
Polychrosis viteana at North East, Pa.; G. acrobasis from Acrobasis nebulella 
at Monticello, Fla.; S. rugosus from Oswego, N. Y. ; and jS. viridis from an 
unknown locality. 

An insect enemy of the four-lined leaf bug (Pcecilocapsus lineatus), 0* E. 
Crosby and R, J^Lvtheson (Canad. Ent, 47 (1915), No. 6, pp. 181-18$, figs. 4). — 
The larva of a hymenopteran found at Ithaca, N. Y,, to burrow through the pith 
of Weigelia stems until it reaches a row of eggs of P. Uneatiis and then to eat 
and destroy them, is described as CirrospUus ovisngostis n. sp. 

A new genus and species of Trichogrammatidae from the Philippines, A, A, 
OiEAUXT (Camd. Ent., 47 (1915), No. 7, pp. 238, 234) .—Fseudohrachsticha 
semiaurea, reared from the eggs of Hilda breniceps at Los Bafios, Philippine 
Islands, represents a new genus and species. 

Further data on the life economy of the chinch bug egg parasite, J. W, 
McColloch and H. Yuasa (Jour. Eeon. Ent., S (1915), No. B, pp. 248-261, figs. 
3). — ^A detailed report of life history studies of Eumicrosoma benefica, a brief 
account of which has been previously noted (E. S. E., 31, p. 354). Collections 
of eggs were made in 16 localities in Kansas during July and August, and the 
average parasitism for the State, exclusive of Manhattan, was 14.5 per cent 

Hew species of Aphidiinse, a subfamily of plant lice parasites, H. It, 
ViEEECK (Mo. Bui. Com. Mort. Cal., 4 (1915), No. 5-6, pp. 285, 286). — ^The two 
new plant lice parasites here described, namely, Ephedrus csstimlis and Moth 
octonus semndus, make a total of 11 species of the subfamily recorded frpm 
California- 

A new species of Gampoplex, H. J. Feanklih (Ent. News, 26 (1915), No. 8, 
pp. 356, 357). — Campopleas mriabilis, which was found to parasitize from 25 
to 30 per cent of the larvae of Epelis truncataria faxonii at Wareham, Mass., is 
described as new to science. 

The peculiarities of development of Colly lia calcitrator, N. Y. Kubdiumov. 
{Trudy Permgo Vseross. Siezda DBibrtel. Prikl. Ent, Kiev, 1913, pp. 94-9$; 
abs. i 7 i Rev. AppL Ent, 3 (1915), Ber. A, No. 5, p. 237). —This ichneumonid, one 
of the principal parasites of the wheat sawfly (Cephm pygmwus) and fre- 
quently destroying 75 per cent of its larvse, has been found through experi- 
ments at the Poltava Station to oviposit in the egg of its host. The egg of the 
parasite develops very slowly and produces a larva in the body of the larva 
of the host, where it winters and destroys its host the following spring. 

A destructive pine sawfiy introduced from Europe (Biprion [Bophyras] 
simile), ^Y. E. Beittoh (Jour. Econ. Ent, 8 (1915), No. 3, pp. 379^382, pi i).— 
This Important European sawfiy has been found to occur on pine in nursery 
at New Haven, Conn., where it appears to have become establishedi 
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A remarkable new g-enus of CepMdse, S. A. Bokwe® (Proe. Ent iSfoe. Wash,, 
17 {1915), Ao. S, pp. 114-117, figs, S ), — ^The new genus and species here de- 
scribed as Syntewis lihocedrii was reared from larvse and pupae collected in the 
cells near the outer surface of the wood of a large incense cedar (Libocedrm 
decurrem) at Bose Camp, Gal 

Pneumonyssus foxi n. sp., an arachnoid parasitic in the lung of a 
monkey (Macacus rhesus), F. D. Weidman {Jour, Parasitology, 2 {1915), No. 
1, pp. 87-4^, pi. 1 ). — ^The new species here described, tentatively placed in the 
genus Pneumonyssiis, is the fifth arachnoid species described from the air 
passages of the monkey. 

Pragmentary notes on the life history of the myriapod, Spirobolus mar- 
ginatus, H. S. Babbeb (Proc. Ent. Boc. Wash., 17 {1915), No. 8, pp. 128-128). 

Higrating armies of myriapods, H. S. Baebee {Proc. Ent. Boc. Wash., 17 
{1915), No. S, pp. 121-128). 

Soine new gregarine parasites from Arthropoda, Minnie E. Watson {Jour. 
Parasitology. 2 {1915), No. 1, pp, 27-86, pis. 3). — ^Three species of gregarines in 
.Diplopoda, 9 in Coleoptera, and 5 in Orthoptera, one of which represents the 
new genus Leidyana, are described as new to science. 

FOOBS— HIJMAN HUTHITIOlSr. 

Digestibility of some animal fats, O. P. Bangwoetht and A, B. HohMES 
(U, B, Dept, Agr, Bui. 319 {1915), pp. 28 ). — ^This bulletin reports the results of 
a study of the digestibility of lard, beef fat, mutton fat, and butter. The sub- 
jects of the experiments, normal young men, were fed a basal ration, with 
which were incorporated the fats to be studied. Test periods included 3 days, 
or 9 meals, of the ration containing the fat studied. The average amounts of 
fat eaten per subject per day were as follows : Lard, 90 gm, ; beef fat, 100 gm . ; 
mutton fat, 53 gm. ; and butter, 100 gm. The amount of protein consumed was 
somewhat lower than that specified in dietary standards, but this amount was 
a matter of personal choice. 

“The values for the digestibility of the carbohydrate content of the diets 
were 96, 97, 97, and 96 per cent f respectively, for lard, beef fat, mutton fat, and 
butter] . . , 

“ The average energy value available per man per day as calculated by the 
usual factors and the coefficients of availability found in the digestion experi- 
ment w’as 2,235 calories for the lard, 2,730 calories for the beef fat, 2,145 cal- 
ories for the mutton fat, and 2,420 calories for the butter diet These energy 
Quantities would be insufficient for severe muscular activity, but should meet 
the needs of those following sedentary occupations.” 

From the close agreement of the average coefficients of availability of energy 
calculated for the rations it is concluded that “ the different fats did not ex- 
ercise any unusual effect upon the digestibility of the other constituents of the 
rations,” 

The coefficients of digestibility of the fats studied after allowance had been 
made for metabolic products were as follows: Butter fat, 97 per cent; lard 97 
per cent; beef fat, 93 per cent; and mutton fat, SS per cent. From a*compkri- 
mn of these coefficients with the melting points of the fats it is concluded that 
the fats of h low. melting point are capable of a more complete assimilation 
than those of a higher melting point 

“ In the beef-fat experiments, in which approximately 140 gm. of fat were 
consum^ per day. the subjects reported a tendency toward a laxative condi- 
rUon, which was not noted when the amoufit of fat consumed was decreased. As 
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no such condition resulted from eating the other fats, it would seem from the 
information at hand that the limit of tolerance for these may have been higher 
than for beef fat.” 

Similar experiments are being carried on with other eulinarj^ and table fats. 

The water content of meat products, E. Seel (Chem. Ztg,, SB (1915), Nos. 
66, pp, 4^9, 4^0; 69, pp. 4^1, iSS), — A. controversial article. On the basis of 
the analysis of a large number of samples of sausage, the author disagrees with 
Peder (E. S. B., 82, p. 252) and concludes that the ratio number 3.5 is more 
nearly correct than 4.0 for denoting the relative amounts of water and “ or- 
ganic nonfat” in chopped meats, 

Parinaceous milks, Gobeet (Ann, Falsify, 8 (1915), 2^o, 79-SO, pp. 165-<J70).^ 
The Swiss Codex defines farinaceous milks as preparations composed of a desic- 
cated mixture of milk and of cereal or legume fiour, the starch of which has been 
rendered as soluble as possible. Analyses were made of three products of this 
type to determine the percentages of water, fat, reducing sugars, cane sugar, 
casein, and other soluble and insoluble matter present. The only one of these 
products having the composition considered by the author ideal contained 4.1 
per cent of fat and 6 per cent of casein. 

Baking qualities of flours from grades of wheat from the Canadian West- 
ern Provinces, B. HAEcomT (Jour. Soc. GJimv. Indus., $4 (1915), Ho. 15, pp. 
821, 822). — ^The results are reported of baking tests with flour produced in an 
experimental mill from several different grades of wheat grown in western 
Canada in the years 1911 to 1914. The factors studied included the percentage 
of wet gluten and water absorption, the weight and size of the loaf, and the 
color, texture, and appearance of the bread. 

Baking without grain fiour, W, Ostwald and A. Eiedel (CJimn. Ztg., $9 
(1915), No. 85-86, pp. 537, 538, figs. 5). — ^Baking tests are described which were 
made with potato and tapioca flours used singly or mixed in equal proportions, 
and to which in some eases were added potato-flour paste and baking powder, 
or milk and yeast, a little sugar and salt, and in one case eggs. The best re- 
sults were obtained with the potato flour and paste, to which milk and yeast 
were added. 

Conserves for the army, Moussu (Gompt. Bend. Acad. Agr. France, 1 (1915), 
No. 2S, pp. 66&-677).—A summary and digest of experimental data consisting 
in part of the report of Piettre, which describes the,,composition of several 
meat and vegetable products intended for army use and outlines the technique 
'employed in preserving vegetables both alone and with meat 

The composition of frozen oranges and lemons, H. D- Yoxjks (Jour. Indus, 
and Engin. Cfiem., 7 {1915), No. 12, pp. 1038-1041)^ — Considerable data are 
reported regarding the effect of freezing on the composition of the juice of 
oranges and lemons. The factors determined were the specific gravity and 
acidity of the fruit and of the fruit juice, and the sugar content of the juice. 
Samples of both frozen and unfrozen fruits were examined, some having been 
picked at short intervals and others shortly after having been frozen and then 
stored- The results are summarized by the author as follows : 

” The principal change caused in citrus fi*uits by freezing is an excessive lo^ 
of moisture. This Is shown by a marked lowering of specific gra'^ty. 

** The percentages of sugdr and acid decrease slightly but definitely. 

Since the cliange in the composition of the juice is slight, its edible quallti^ 
are not impaired if It is not frozen so severely as to cause it to dry up.” 

Certain sanitary assets of candy manufacture, E, H. Cummins (Amer. 
Jmr. Fuh. Mmlth, 5 (IBIB), No. ii, pp. This Investigation was 

carried out to determine the death rate of different pathogenic M 
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candy. Information of a general nature is given regarding the importance of 
the confectionery industry and its sanitary aspects. Only chocolate-coated 
candies were considered. The methods of their manufacture are discussed 
briefly in so far as they influence the sanitary quality of the finished product. 
Some data are given showing the bacterial content of various raw materials 
used in the manufacture of chocolates. 

In the experiments a mixture of sugar, chocolate, and milk powder was pre- 
pared. After being sterilized, portions of this were inoculated with cultures 
of the diiferent types of bacteria to be studied. The inoculated portions were 
stored at approximately 20® C. (68® F.) and samples taken from them at 
stated intervals for bacteriological examination. The organisms used were 
Bacillus typhosus, B. coli, B. pertnssii, and B. tuherculu 

A study of the effect of hand and machine methods of dipping chocolates 
upon the bacterial content showed that in almost every instance machine- 
dipped chocolate contained less bacteria than did hand-dipped ones. Little 
or no increase in the number of bacteria originally present took place in the 
case of tlie machine-dipped chocolates. 

In general it was found that the raw materials, especially the chocolate, are 
the sources of a large number of the bacteria present in chocolate candies. 

The experiments with B. pertmsii (the organism of whooping cough) showed 
that within a few honrs after inoculation these organisms ceased to be present 
in the candy. In the opinion of the author there is little possibility of the 
transmission of this disease by candy infected in the factory. Although the 
results obtained with the tubercle bacillus are regarded by him as unsatis- 
factory, they indicated a very slight possibility of the tubercle bacillus sur- 
viving for a long time in chocolate. After a long period of storage it was 
possible to isolate the typhoid organisms from the inoculated candy, and the 
results indicated that there is a possibiUty of typhoid being transmitted 
through infected candy in case a worker should be a carrier. It was found 
also that the organisms of the colon type survived for a long time, and the 
results of the experiments indicated that after being Inoculated into candy 
these organisms would probably find their way into the body through this 
source. 

The death rate of the organisms seemed to be somewhat related to the 
amount of water present in the candy. In a candy of high-water content the 
bacteria died out faster than in a candy of low-water content. The author 
states that a continuance of this work is being carried on. 

[Food and drug inspection], F. F. Ladd and Alma K. Johnson (North 
Dakota Sta. Spec. BuL, S (1915), No, 22, pp. J6S-59g).-~This bulletin reports 
the results of the sanitary inspection of a number of establishments where 
foods are manufactured and sold, including stores, hotels, restaurants, etc. 
The scores of the places are given. Bata are also given regarding the inspec- 
tion of a number of foods and patent medicines. 

The metabolic relationship of the proteins to glucose.— Ill, Glucose forma- 
tion from human proteins, N, W. Janney and N. B. Blatherwick (Jour. 
Biol, Ohem,, 2$ (19M), No. 1, pp. 77-80 ). — ^Prom the results of experiments witii 
phlorixinlzed dogs fed protein in the form of human muscle the conclusion is 
dmwn that not more than about 60 per cent of body protein can be converted 
into glucose. This corresponds to a urinary G:N ratio of about 3.4: 1. For 
earlier work in this series see a previous note (E. S. B„ S3, p. 868). * ' 

The tojuiious effect of an exclusive oat diet, leading to an acid poisoning 
A. Moeoen and O. Bmm (Moppe-Seyler^s Ztschr. Physiol Chem., 94 {19X5)' 
No* 5-6, pp. 824-^86) n Feeding experiments with laboratory animals (rabbits) 
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were conducted by tbe authors for the purpose of determining the Influence on 
metabolism of ingesting an exclusive oat diet. The animals receiving a pure 
oat diet lost weight steadily and finally became emaciated and anemic. The 
addition of dicalcium phosphate or sodium chlorid did not improve this con- 
dition, but when calcium carbonate or sodium bicarbonate were added to the 
diet the rabbits gained in weight and ate a constant or increasing amount of 
the oat ration. The conclusion is drawn that acid poisoning is the cause of 
the harmful action — ^that the oat diet does not supply sufiicient basic mineral 
matter to neutralize the acids formed in the process of digesting the oats. 

Experimental treatment of human beri-beri with constituents of rice 
polishings, R. R. Williams and N. M. Saleeby {PMUipine Jour. Sci., Sect. A, 
10 {IBIB), No. pp. 99-118 f pla. 2 ). — Clinical observations are reported of 27 
cases of human beri-beri, some of which were treated with allantoia, others 
With hydrolyzed extract of rice polishings, and the rest with unliydroiized 
extract. The authors’ conclusions follow: 

“Allantoia has a beneficial effect in certain cases of beri-beri, although prob- 
ably never amounting to a complete cure. Its value should be tested further. 

“Hydrolyzed extract of rice polishings has benefited all the types of beri- 
bari upon which it has been tried. It can be of practical service, but should be 
used only in cases under the direct supervision of physicians and nurses* 
Unhydrolyzed extract of rice polishings is a safe and valuable remedy for 
infantile beri-beri, •but is of little use for older cases. 

** The vitamin of rice polishings possesses specific and prompt curative prop- 
erties far beyond those of any other known substance. Unfortunately, its cost 
at present prohibits its general use among the poorer classes, who are the chief 
sufferers from beri-beri, 

“As a whole, the observations , . . are in accord with the broad proposition 
that the disease, in a practical sense at least, results primarily from a poor 
diet, deficient more particularly in specific substances of the nature of Funk’s 
vitamin.’^ 

The nature of the dietary deficiencies of rice, E. T. McCollum and 
Mabguebitb Pavis {Jour. Biol. Chem., 2$ {19U), No. i, pp. 181-280, figs. 42 ). — 
In extension of earlier work (E. S. R., 33, pp. 367, 465) the authors conducted 
a series of feeding experiments with laboratory animals (rats) to study the 
food properties of polished and unpolished rice, as well as the supplementary 
relationship between rice and certain naturally occurring food substances. 
The methods of preparation of the extracts employed in the experiments are 
described, and curves are given showing the growth of the rats in each 
experiment The results of the work, which are reported in detail, may be 
summarized briefly as follows: 

These experiments show that “there are necessary for normal nutrition 
during growth two classes of unknown accessory substances, one soluble in 
fats and accompanying these in the process of isolation of fats from certain 
foodstuffs, and the other soluble in water, but apparently not In fats.” This 
water-soluble accessory is also soluble in alcohol. 

It is also evident that “purified proteins, fats having the growth-promoting 
property, and salt mixtures of appropriate composition, can not adequately 
* supplement polished rice so as to produce a diet which wiE support growth. 
. , . Unpolished rice is so supplemented by additions of purified foodstulEs as 
make a food mixture which supports normal growth. ... The innrganie 
content of polished rice has beeh closely imitated by suitable additions of 
salts and free mineral acids in a ration derived ^om milk powder and dextrin 
wd in one from d^iccated egg and a dextrin, without causing any tes of 
growth-promoting power of 'the fo^ mixture. 
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Polished rice does not exert a toxic effect on animals even when it con- 
stitutes as much as 80 to 90 per cent of the food mixture. Simple mixtures 
of rice and egg, rice and milk powder, rice and wheat embryo, carrying such 
a content of rice, have proved perfectly satisfactory for growth and for pro- 
longed well-being. 

“ The addition of quantities of wheat embryo or of milk powder as small as 
2 x>er cent of the food mixture, consisting aside from these constituents of 
polished rice, casein, salt, and milk fat, furnishes enough of an essential 
accessory to induce growth. 

“The essential accessory substance, aside from that canted by milk fat, is 
present in water and in alcoholic extracts of wheat embryo and of egg yolk. 
The accessory substance which is soluble in water and in alcohol is stable 
to heat Prolonged boiling does not injure it to a noticeable degree, 

“ The amounts of water extract (freed from protein by coagulation) which 
we have found necessary to supply enough of the water-soluble accessory to 
induce normal gi'owth carry nitrogen equivalent to about 1 per cent of the 
total nitrogen of the ration. Amounts of alcoholic extract of wheat embryo 
carrying as iitttle as 0.6 gm. of solids and 0,0095 gm. nitrogen (0.33 per cent 
of the total nitrogen of the ration) suffice to induce normal growth. 

“The water-soluble accessory is not the same one as is furnished by milk 
fat. Twenty per cent of milk fat addition does not induce any growth unless 
the other accessory is supplied. « 

‘‘Polished rice and salts, together with sufficient wheat embryo to supply 
liberal protein and W'ater-soluble accessory additions, do not support growth. 
The fat-soluble accessory must likewise be supplied before growth can proceed.” 

The essential factors in the diet during growth, E. V. McCollum and 
Makuuebitb Bavis (Joier. Biol. Ohem., 28 {1915), No i, pp. 231-245, figs* 12). — 
Feeding experiments with laboratory animals (rats) are described which are 
in continuation of the w’ork mentioned above. The basal ration contained 
casein, from which all the water soluble constituents had been removed by 
dialysis, dextrin, a mixture of inorganic salts, and agar-agar. In some of the 
tests these substances alone in varying proportions made up the ration; in 
other experiments different amounts of butter fat were added; in others, the 
water and alcohol soluble extract of the wheat embryo ; and finally both butter 
and water-soluble extract were incorporated in the diet. 

From the results obtained the authors conclude that certain at present un- 
identified substances aside from protein, carbohydrates, fats, and salts are in- 
dispensable for growth or prolonged maintenance, and furthermore there is a 
class of such accessories soluble in fats and another soluble in w’ater and 
alcoiiol. From the data available ... it seems highly probable that, while the 
amount of accessory substances of either of these classes w^ich is required to 
induce growth is small, the evidence points to the belief that a certain quantity 
must be present before any growth can take place, and that above this amount 
growth seems to be in some measure proportional to the amount of accessories 
present 

“ It is obvious that in the study of the relative values of Isolated proteins 
fed with mixtures of purified food substances comparable amounts of these two 
classes of accessories must be supplied. Otherwise no safe interpretation can 
be put upon the results.” 

cause of the loss of nutritive efficiency of heated E; V. Mc- 
Collum and MABommr® Davis {Jour. Biol. 28 {1915), Wo. i, pp. 24^- 

284, la order to ascertain the factors involved in the loss of efficiency 

of mUk by heating (which had been observed in the above experiments), ad- 
ditional feeding experiments with rats were conducted in which a basal ration 
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of polished rice, casein In varying amounts, milk fat, and a salt mixture was 
supplemented by the following heated preparations from milk: Milk from 
which the casein had been removed (whey), heated in the autoclave; milk from 
which the casein and albumin had been removed, boiled six hours ; and lactose 
(heated in the autoclave). 

The following summary of conclusions is given : 

Skim milk powder which has been wet and long heated in a double boiler 
or heated for a period of one hour in an autoclave at lb lbs. pressure, no 
longer supports growth as does the unheated product When heated, milk 
powder also loses its property of supplementing certain rations made up of 
polished rice, plus salts and milk' fat : 1 e., rations which require both protein 
and water-soluble accessory to make them support growth. 

“Wheat embryo, which is as efficient as milk powder in supplementing 
such rice rations, can he heated for one hour in an autoclave at 15 lbs. pressure 
without manifesting any deterioration in this respect as does milk. 

“ Skim milk from which the casein has been removed (whey) can be heated 
in an autoclave at 15 lbs. pressure for one hour without noticeable loss of its 
nutritive properties. It still supplies the water-soluble accessary in active 
form. 

“Whey from which the albumin has been removed by coagulation can be 
kept at the boiling temperature for six hours without any appreciable loss 
in its activity as far as the water-soluble accessory is concerned. Also lactose 
which has been bleated in an autoclave for one hour at 15 lbs. pressure still 
behaves as does the unheated product in supplying to rations the water-soluble 
accessory. 

“ Heating casein in a moist condition for one hour in an autoclave at 15 lbs. 
pressure destroys its biological value as a complete protein. Heated casein or 
heated milk powder are shown to have little, if any, toxicity. The deteriora- 
tion is due to a loss of value of the protein fraction of the ration throng 
changes wrought in the casein,” 

y The estimation of carbon dioxid tension in alveolar air, F. Both (Joun 
Amen Med. Assoc. , 65 (1915), No. 5, 413-418, figs, 5).— A method Is described 
for obtaining samples of alveolar air. In the author’s opinion, the carbon 
dioxid tension in alveolar air is a most valuable index of the intensity of 
acidosis in the bpdy, 

A text-book of military hygiene and sanitation, F. E. KmFm iPhitu- 
delphia md London: W, B, Bamndera Co,, 1914, pp, 305+8, figs, 47) .—Though 
designed particularly for the use of those interested in problems of military 
hygiene, this book has much of interest to the .student of home economies 
problems, as is shown by such chapter headings, as physical training, prevent- 
able diseases, clothing, water supply, foods and their preparation, and the dis- 
posal of wastes. The volume is based in considerable measure upon actual 
experience gained through a long period in promoting the physical condition, 
health, and fitness of soldiers, and deals primarily with measures which insure 
these results. » 

An improved respiration calorimeter for use in experiments with man, 
0, F. liANGWOBTHY and B, H. Milnee (F. B. Bept Agn, Jour. Agn Eeamreh, 
$ (1915), No. 8, pp. B99-348, pU. 7).— This paper describes the respiration 
calorimeter used for experiments with man in the Office of Home. Economics, 
IJ, Department of Agriculture. IDetalled descriptions are ^ven of the com 
struction of the respiration chamber, the meth<^s and apparatus employed in 
the determination of the r^plratory exchange, and thb measurement of latent 
and sensible heat. An api^ratus for meatoing muscular work performed by 
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the subject of an experiment is also tlescribed and tes^ts of the acciirac^r of the 
apparatus are reported. For the details of this report the original paper should 
be consulted. Ah appendix of cited literature is included. 

For an earlier description see a previous note (E. B., 25, p. 570). 

A respiratory chamber for small animals, A. 0. Koixs and A. S, Loevbn- 
HAET iAmm\ Jour, PhysioL, S9 (1915), No. 1, pp. 67-7$, figs, S).— Detailed 
descriptions are given of three respiratory chambers which are suitable for a 
study of the gaseous metabolism of small animals (dogs, rabbits, cats, rats, 
mice, etc.) It is possible to keep animals in these chambers for a week or 
more In a given atmosphere of oxygen and nitrogen, but they are not designed 
to measure energy exchange. For the details of construction, the original 
should be consulted. 
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ISTew literature, compiled by M. Daibbr et al. (Ztschr. Indukfive Ahstam. 
tf. VererhungsleJire, 14 (1915). No. 2. pp. (1)-(S4))^ — ^A bibliography of litera- 
ture published during 1913, 1914, and 1915 on breeding, inheritance, and related 
subjects. 

Some studies of environmental influence, heredity, correlation, and growth 
in the white mouse, F. B, Sumneb (Jour. Eg^pt. Zool., 18 (1915), No. $, pp. 
$25-432, figs. 17). — In these studies about 2,300 animals were measured. 

Certain differences were noted between the mean measurements of lots which 
were reared in a cold room and those reared in a warm room. As regards the 
tail and foot these differences were considerable In amount and of almost cer- 
tain statistical significance. After the Initial retardation of the cold-room 
animals in respect to tail length the tails grew faster, both relatively and abso- 
lutely, than those of the warm-room animals. In both lots the shorter tails 
grew, on the average, faster than the longer ones. There was a tendency 
toward compensation in growth, such as has been observed for the weight of 
guinea pigs. 

Beferences to the literature are appended. 

Tariability and amphimixis, L. B. Walton (Amer. Nat, 49 (1915), No. 
587, pp. 649-$S7, figs. 6). — ^This is a report of a comparative study of the 
variability in zygospores of Spirogyra infiafa formed by lateral (close breed- 
ing) and by scalariform (cross-breeding) conjugation, and its bearing on the 
theory of amphimixis and the problem of evolution, A bibllogi'aphy is ap- 
pended. 

Effect of the popular sire, W. Hatnes (Jour. Heredity, 6 (1915). No. 11, pp. 
Jif9Jhi9$, fig. i), — ^In a statistical study of thi'ee varieties of terriers it was 
found that over 40 per cent of the puppies were sired by approximately 20 per 
cent of the stud dogs. It is thought that prepotency is especially strong in 
certain families and ’that this undoubtedly influences selection, but only In- 
dlr^ly. The reputation of the individual dog, both as a show winner and a 
sire of winners, is almost always the determining factor In a breeder’s selec- 
tion, '’but it is thought that it can hardly be a coincidence that in these three 
breeds popularity and prepotency should have been combined. The fact that 
artificial selection gives to certain selected, but not uniform, males an undu^ 
preponderance of influence, must always keep the type of domestic animals^" 
in an unstable state. This is thought to be an important factor in the great 
variability always noted among domesticated breeds. 

Babbit orosslnig, U, Haeckeb and Olqa Buttkeb (Ztschr. IfidMktipe 
Ahsmm. VerermngsleJire, U (1915), No. 2, pp. 49^70, pis. $, fig. l).^Aa 
. account of cri^hreeding experiments with rabbits in a study of colpr Ipherltr 
'apee ' ' ' ' ' - 
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Composition and digestibility of fresb grass and of bay dried naturally 
and artificially, F. Honcamp {Landw* Ver$, Stat^ 86 (19 15)^ No. S-4, pp. 21$-^ 
216 ), — In digestion trials with sheep to determine the relative digestibility of 
hays cured in various ways it was found that fresh grass and the resulting 
hay obtained by rapid desiccation in a vacuum apparatus had practically the 
same digestibility, while in naturally dried hay the digestibility was less. 
Ordinary drying of grass in the air and sun was always accompanied by a loss 
ot nutritive substances even aside from possible mechanical loss. The fat 
content and its digestibility were unfavorably influenced by drying the hay 
under these conditions, probably due to the fact that certain substances soluble 
in ether and easy of digestion are entirely decomposed or converted Into com- 
pounds that dissolve only with difficulty and are indigestible. Likewise the 
carbohj^drates are easily decomposed in the natural drying process. 

Artificial drying of grass at a low temperature, if ordinary precautions were 
taken, caused no material loss in digestible nutrients. Artificial drying of 
grass by means of air heated by direct fire, as in the case of the ordinary 
drying apparatus, was always accompanied by a decrease in the digestible 
protein material. 

Soft com earn for silage (Better Iowa, 1 (1915) , No, SO, p, i)* — Successful 
experiments conducted at the Iowa State College in ensiling soft ears of corn 
in the late roasting stage are reported. The ears were finely chopped, packed 
tightly in small silos, and fermented for 12 days. The resulting silage w’as 
very good, having a favorable odor much like ordinary entire corn silage, 
and being bright, light colored, clean, free from mold, and palatable. Tests 
showed sufficient silage acids present to preserve without overacidity or 
sourness. 

0round nut cake (Jour, Bd, Agr, ILondon}, 22 (19SS), No, 4i PP* SOS-SIS),^ 
A general discussion of the feeding value of peanut cake, with a rAsumd of 
feeding experiments conducted in various countries. 

Feeding stuffs inspection (Maine 8ta, Off, Insp, 12 (1915), pp, 101--196 ), — 
Hesults of the inspection are reported, not as individual analyses, but in gen- 
eral findings for each brand as compared with its guaranties, and the various 
groups are discussed. 

Inspection and analysis of feed stuffs, conditioners, tonics, etc. (In 
B’pt, on Need Stuffs, [efc], 1914, Columhm, Ohio: Agr, Com, Ohio, Div, Agrl, 
1915, pp, 5-8). — ^Afialyses are given of bran, middlings, cotton-seed meal,, oil 
meal, malt sprouts, meat meal, hominy feed, dried brewers’ grains, tankage, 
meat scrap, blood tankage, com gluten meal, alfalfa sm^al, screenings, dried 
beet pulp, red dog flour, and various mixed and proprietary feeds. 

Commercial feeding stuffs, J, L, Hius, O, H. Jones, 0. G. Wbxiaksoh, and 
G. F. Andeeson iJerrnont Sta. Bui. 189 (1915), pp. 297-S28), — ^Analyses as to 
protein content are given of the following feeding stuffs: Cotton-seed meal, 
linseed meal, gluten feed, distillers’ and brewers’ dried grains, hominy feeds, 
provender, corn meal, dried beet pulp, alfalfa meal, meat scrap, cracked bone, 
bone meal, wheat bran, wheat middlings, red dog flour, and various irijxed 
and proprietary feeds. A synopsis of the Vermont statute dealing with feed- 
ing stuffs is included. 

ISeorganization of the stock breeding department in Brasil (DiaHo Off., 
Mst&f UnU, Brmil, 56 (1915), No, n, 29, Bl; BuL Off, Bur, Bemeig, Br4$U d 
Pafis, No. SB (1915), pp. B-19; ahs, in Intermi, Imt, Agr, IBomeJ, Mo, BuL 
Agr, Intel amd Plmt Bisedses, 6 (1915), No, B, pp, 101B-108B),—An account of 
the reorganization on January 27, 1915, of the stock-breeding work in 
Into what is known as the department pastoral indus^. TOie duti^ jof 
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department as regards veterinary inspection of ports, Importation of animals, 
registration of pedigree stock, and tke federal stock-breeding stations are 
described. 

^KTutritive ratios for growing cattle, A. Gouik and P. Andouabd {Buh Bta, 
Apmi. Lonre-Inf., 1912-lS, pp, S5-i0).—A. discussion of the Wolff-Lebmann and 
llie Kellner tables, together witli a summary of digestion experiments Avitli 
young cattle. For maintenance requirements it is stated that 60 gm. of pro- 
tein per 100 kg. of live weight is necessary, and in additon about ISO gm, of 
protein for each kilogram of gain in weight. In general a ration which con- 
tains 1 part of crude protein to 4 parts of nonnitrogenous elements seems to 
meet the requirements during active growth. 

Changes in the blood of cattle due to the method of slaughter, G. Squadeini 
(Mod, Zooiatro, Parte ScL, 26 (1915), No, 2, pp, 51-56), — In experiments to 
determine the effect which the different methods of slaughter have upon the 
alteration of the blood of cattle, it was found that in shooting the coagulation 
of the blood is almost instantaneous, tlie rapidity being greater the less the 
time elapsing between shooting and bleeding. If the time between death and 
bleeding was as much as three or four minutes coagulation was delayed. The 
amount of fibrin in the blood was unchanged but the fibrin appeared to be 
not entirely normal* The other methods of slaughter tested had no abnormal 
effect uim the coagulation of the blood. 

Features of the sheep industries of United States, Kew Zealand, and 
Australia compared, P. B. Maeshaix (U, S, Dept, Agr, Bui. SIS (1915), pp. 
$5, pis, 8). — ^The items discussed in this bulletin are the general conditions of 
sheep husbandry in New Zealand and Australia, the tenure of pastoral lands 
in these countries, flock management, breeds and types of sheep, shearing and 
wool classifying, expense of preparing wool for market, selling graded or 
classed w-ools in the United States, cooperative shearing sheds in New Zealand^ 
education of wool growers and their employees, sheep raisers’ organizations, 
and the probable extent of future importations of mutton and wool from 
Australasia. 

The caracul sheep, the producer of Persian lamb ” and other furs of 
ovine origin, E. Wallace (Ahs. in Proc. Interna f. Cong. Trap. Agr., 3 (1914), 
pp, 265-279 ). — A discussion of the breed characteristics and of experiments in 
crossing this breed of sheep. 

Bifference in weight between raw and clean wools, W. S. Lewis (Chenu 
Engin,, 22 (1915), No, 5, pp. 197, 198). — ^A number of fleeces carefully sampled 
and thoroughly cleansed of all grease and dirt showed average shrinkages of 
from 19.5 to 54 per cent, according to the breed of sheep. 

In the South Australian wools the greatest ‘shrinkage difference between two 
determinations upon samples drawn in the same manner from the same fleece 
was 3 per <^nt, while for the New Zealand wools the largest difference was 6 
per cent. These differences were calculated on the basis of raw-wool weight. 

The difference in shrinkage between tw*o fleeces of the same breed of sheep 
in the same location was found to be as great as 9.5 per cent The 
results of such tests upon 13 different breeds of sheep showed a mean varia- 
tion of 4.5 per cent in the shrinkage. 

Ancestry of the goat (Jour: Eeredity, 6 (1915), No, 11, pp. 519-524, figs, S)^ 
A general r^umO of the ancestry and later development of the goat, showing 
that modern breeds are all descendants of a single species. Breeding work has 
been along two general directions, to improve the yield of milk and to improve, 
yl^d of hair, considerable success having been attained along these lines. 
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Length of gestation period in Yorkshire sows, L* Bassogno { In ^ m . Latt e 
Zootee,^ IS {1915) ^ i£, pp> 180-182 )* — ^An esamlnation of 176 cases In York- 

shire sows showed a gestation period nsually varying betw’een 111 and 116 days, 
with the average 114 days. The longest period was 128 days, the shortest 106 
« days. The predominance of one sex in the offspring did not noticeably alter 
I the length of the gestation period, nor did the size of the litter nor the shape 
I and weight of the young pigs exert any influence upon it. The length of 
period did, however, vary with the age, vigor, and general condition of the 
sow, and more especially with the functioning of the ovaries. 

Experiments in swine feeding, J. Withycombe, E. L. Potter, and G. B. 
Samson (Oregon Bta. BuL 127 (1915), pp. SO )* — ^This bulletin summarizes the 
results of hog-feeding experiments conducted at the station since 1904, as 
previously noted (E. S. B., 16, p. 84). 

In an experiment comparing chopped wheat and chopped barley two lots 
of 5 pigs each were fed for 75 days; the lot receiving the wheat made an 
average daily gain of 1.37 lbs. per head, and the lot fed the barley 1.35 lbs. 
The lots required 4.78 and 5 lbs. of feed, respectively, per pound of gain. It 
was found that wdiile the barley proved superior to wheat during the first part 
of the test it did not do so well during the latter part. During the first part 
of the test the hogs ate more barley than wheat. 

In an experiment comparing ground wheat, ground barley, and ground vetch 
seed 3 lots of 4 pigs each, fed for 61 days, made average daily gains per head 
of ^1.3, 1.15, and 0.32 lbs., requiring 4,72, 5.34, and 9.63 lbs. of feed per pound 
of gain, respectively. In this test vetch seed proved very unpalatable and en- 
tirely unsuited for hog feeding. 

In an experiment comparing skim milk and chopped wheat versus chopped 
wheat alone, 3 lots of 6 pigs each fed for 61 days, lots 1 and 2 receiving 
chopped wheat and lot 3 chopped wheat and skim milk, made average daily 
gains per head of 1.79, 1.61, and 2.58 lbs., respectively. Lot 1 required 4.24 lbs. 
of feed per pound of gain, lot 2, 4.4 lbs., and lot 3, 2.6 lbs. of feed and 5.59 lbs. 
of milk. In this test lot 1, which was fed on a plank floor, consumed 3.6 per 
cent less feed per 100 lbs. of gain than lot 2 which was on a dirt floor. 

In an experiment comparing dry chopped barley, dry chopped wheat, and wet 
chopped wheat, 3 lots of 6 pigs each were fed for 77 days, with average daily 
gains per head of 1.015, 1.1, and 0.95 lbs,, requiring 5.24, 4.69, and 4,55 lbs. of 
feed per pound of gain, respectively. In this test the advantage of wet wheat 
oyer dry was negligible. 

Four lots of 7 pigs each were fed for 60 days, lot 1 receiving chopped barley, 
lot 2 chopped barley arid skim milk, lot 3 chopped wheat, and lot 4 chopped 
wheat and skim milk. In this test the advantage of barley over wheat when 
fed alone was 12 per cent, and the advantage of wheat over barley when fed 
•with skim milk, 13 per cent. To save 100 lbs. of barley it required 236 lbs. of 
skim milk, and to save 100 lbs. of wheat, 113 lbs. of skim milk. The cost 
per pound of gain was 5.44, 4.83, 6.11, and 4.28 cts. for the respective lots. 

Four lots of 7 pigs each fed for 43 days, lot 1 receiving chopped barleyf lot 
2 chopped barley and skim milk, lot 3 chopped wheat, and lot 4 chopped wheat 
and skim milk, made average daily gains per head of 1.47, 1.86, 1,4, and 1.96 
lha, for the respective lots. Lot 1 required 4.01 lbs. of grain per pound of 
gain, lot 2, 2.^ lbs. of grata and 2.13 lbs. of skim milk, lot 3, 4.22 lbs. of grain, 
and lot 4, 2.82 lbs. of grain and 2.(^ lbs. of skim milk. The advantage of barley 
over wheat when fed alone was 6 per cent When fed with skim milk the 
advantage of wh^t over barley was 5 per cent The cost per pound of 
^ was 4 4J24 5.28,, and 403 cts. for the: r^jeetivalo . ■. 
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Tbree sows fe<3 10 lbs. of kale per head dally for two nioaths made a total 
gain per sow of 5 lbs. Ten lbs. of kale per day proved a bare maintenauce for 
2C5-lb. sows. 

Two lots of 6 shoats each fed for two months, receiving kale and shorts and 
beets and shorts, respectively, made average daily gains per head oh 0.29 and 
0.16 lb. The gains were too slow to be considered satisfactory in either case. 

Four lots of 4 pigs each fed for 60 days, lot 1 receiving chopped wheat and 
skim milk ; lot 2, chopped wheat ; lot 3, chopped barley and skim milk ; and lot 
4, chopped barley, made average daily gains per head of 1.95, 1.26, 1.91, and 
1.59 lbs., respectively. The advantage of barley over wheat when fed alone was 
20 per cent. The advantage of wheat over barley wdien fed with skim milk was 
2 per cent 

Two lots of 6 pigs each fed for 60 days on grain, shorts, and chopped barley, 
loti also receiving green alfalfa and lot 2 tankage, made average daily gains per 
head of 1.00 and 1.55 lbs., respectively. In this test 100 lbs. of tankage were equal 
to 30 lbs. of barley and 405 lbs, of green alfalfa. The lot on tankage showed 
better appetite throughout the test and was in better market condition at the 
close. 

In this experiment two lots of 6 pigs each were fed for 60 days, lot 1 receiving 
wheat in a self-feeder and lot 2 being fed grotmd wheat in the usual manner. 
Lot 1 gained 0.612 lb. per head per day and lot 2, 0.84T lb., requiring 6.3 and 5.42 
lbs. of wheat per pound of gain, respectively. The ready-ground wheat showed 
an advantage of 16 per cent in economy of gain and 37 per cent in rate of gain. 
Following the test both lots were fed on ground wheat and made practically 
the same gains. 

Two lots of pigs on second-growth vetch pasture, lot 1 receiving shorts, 
barley, and skim milk and lot 2 shorts and barley, made average daily gains of 
1.47 and 1,12 lbs., respectively. Lot 1 required 3.41 lbs. of grain and 6.57 lbs. 
Of milk per pound of grain, and lot 2 5.14 lbs. of grain. This experiment indi- 
cated that swond-growth vetch pasture during midsummer is not satisfactory 
as a supplement for grain in pig feeding. 

Four lots of 7 or 8 pigs each fed for 62 days, lot 1 receiving shorts and 
ground wheat ; lot 2, ^vheat and milk ; lot 3, shorts and vrheat ; and lot 4, wheat 
and milk, made average daily gains per head of 1,21, 1.64, 0.69, and 1.52 lbs. 
for the respective lois, lot 1 requiring per pound of gain 1.45 lbs. of shorts and 
2,90 lbs, of wheat ; lot 2, 2.46 lbs. of wheat and 4.4 lbs, of milk ; lot 3, 1.83 lbs. 
bf shorts and 3.41 lbs. of wheat ; and lot 4, 2.5 lbs. of wheat and 3.94 lbs. of 
milk. In this experiment lots 1 and 2 were cx-ossbred and were very thrifty, 
while lots , 3 and 4 were scrubs and greatly lacking in uniformity. 

In a test to determine tbe cost of production two litters of crossbred Berk* 
.shire-Torkshire pigs were used. It was estimated tluit the birth cost of each 
pig was 29 lbs, of grain, 65 lbs. of skim milk, and acre of pasture. This 
feed had a value of about TO cts. After farrowing, these pigs were raised 
almost altogether on milk and grain. From birth to November 8, at which time 
theyb weighed 104 lbs. each, it required per pound of gain 2.28 lbs. of skim 
milk and 2.5T lbs. of grain, mostly shorts, this gain including the maintenance 
of tlie sow while suckling. It is estimated that it cost 4.24 cts, per pound pf 
gain during this period, which, added to the birth cost, makes the total cost 
for each pig at 1CK» lbs. f4:94. These pigs were then divided into tv^o lots, lot 1 
receiving shorta and wheat and lot 2 skim milk and wheat The cost per 
pound of gain was 6.C^ ctB. for lot 1 and 4.54 cts. for lot 2, The total feed 
of each 2^1b, tnished pig fattened on shorts and wh^t was $11.03 aod 
each pig fattened on milk ,and wh^t, ^.4$.' , ' ‘ ‘ : 
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Four lots of 6 pigs each fed 45 days, lots 1 and 2, hand fed, lots 3 and o 
fed by the self-feeder method, lot 1 receiving ground wheat and tankage, 
92.8 ; lot 2, gi’ound wheat ; lot 3, ground wheat and tankage ; and lot 4, gro\ind 
wheat; made average daily gains of 0.65, 0,49, 0.76, and 0.61 lb. per head, 
respectively ; lot 1 requiring 5.1 lbs. of the wheat and tankage mixture ; lot 2, 
6.7 lbs. of ground wheat ; lot 3, 5,06 lbs. of ’wheat and tankage ; and lot K 
lbs. of ground wheat per pound of gain. The lots receiving the tankage gnxe 
better results. It was found, on tlie average, that 1 lb. of tankage saved 3.T5 
lbs, of wheat. 

Two lots of pigs were fed for 62 days a mixture of grain and tankage, lot 
1 being fed under shelter and lot 2 in a muddy lot. Lot 1 made an average 
daily gain per head of 1.44 lbs., requiring 3.S3 lbs. of feed per pound of gain, 
and lot 2, ,1.43 lbs. gain, requiring 3.39 lbs. of feed. From these results it 
appears that the two methods of shelter gave equally satisfactory results. 

Tvro lots of 7 pigs each fed for 61 days, lot 1 receiving skim milk and barley, 
^and lot 2 barley and tankage, made average daily gains of 1.57 and 1.43 lbs., 
lot 1 requiring 6.12 pounds of skim milk and 2.69 lbs. of barley and lot 2, 3.31 
lbs, of barley and 0.35 lbs. of tankage per pound of gain. The test showed that 
under these conditions skim milk was 9 per cent better than tankage on the 
basis of the digestible nutrients contained, but that on a basis of tlie usual 
prices for each there was no difference in the economy of the two feeds. 

Two lots of 7 pigs each fed for 59 days a mixture of wheat shorts, and 
tankage 5:4:1, lot 1 being hand fed and lot 2 fed by the self-feeder, made 
average daily gains per head of 1,61 lbs. and 1.61 lbs., requiring 4.1 and 4.31 
lbs. of feed per pound of gain, respectively. Jn a second experiment the hand- 
fed lot gained 1.24 lbs. daily and required 5.36 lbs. of feed per pound of gain, 
while the self-fed lot gained 1.62 lbs. and required 4.18 lbs. of feed. Prom 
records kept of the cost of production of two litters of Du roc- Jersey pigs it is 
estimated that the cost of production is 6.81 cts. per pound for a 100-lb. pig. 

Three lots of 10 pigs each fed barley and tankage 9 : 1 for 61 days, lot 1 
receiving dry feed, lot 2 being fed by the self-feeder, and lot 3 receiving 
soaked feed, consumed 6.88, 7.71, and 6.93 lbs, of feed per head per day and 
made average daily gains of 1.48, 1.82, and 1.54 lbs„ requiring 4.63, 4.21, and 
4.50 lbs. of feed per pound of gain, respectively. It appeared that the patata- 
MUty of the ration was increased by soaking for 12 hours before feeding, in 
this test the best pig gained 2.44 lbs. daily during the period, while the poorest 
gained only 1 lb. daily. Both of these were barrows, but of the best 10 
pigs 7 were barrows and 3 gilts. It was found that one-half of all the gilts 
in the test gained within 0.17 lb. of each other and were in the middle one- 
third wheii arranged in order of gains made. As many barrows as gilts were 
in the poorest one-third, and although there were but 14 barrows and 16 gilts in 
all, only 8 gilts got into the best ten. The cost per pound of gain of the self- 
feeder lot was 6.31, of the lot receiving the soaked ration, 6.65, and of the dry- 
ration>lot, 6.82 cts. Were the labor item taken into account, it would make a 
still better showing for the self-feeder lot. * 

Two lots of 10 pigs each were fed barley and tankage 90.9 : 9.1 for ^ days, 
lot 1 receiving feed which had been soaked for 12 hours and lot 2 dry feed. 
Th^ lots cohsum^ 7.23 and 7.11 lbs. of feed per head per day, made avernm 
daily gains of 1.66 and 1.72 lbs. per head, and required 4.36 and 4,13 lbs. of 
feed per pound of gain, respectively. It is concluded from this test that with 
barley ground or crushed comparatively toe and mixed with tankage no 
saving is made by soaking the ration, or , if any saving is made It Is not 
dent to p^ for ^ e^a ti^oubie and equipment requlr^ Iw soaking 
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In tliifi test the average daily gain per head for the different litters varied 
from 1*2 to 1*91 lbs* Two of the 9 Utters represented averaged less than the 
poorest lot, while one litter averaged better than the hest lot. It is suggested 
that this shows the error of conclusion which may be drawn from feeding tests 
Where small numbers are involved and no account is taken of the breeding of 
the animals under test* There was only a difference of 0,04 Ib. gain daily in 
favor of the barrows. The best pig was a member of the best litter, and the 
poorest pig a member of the poorest Utter, 

Seventeen winter pigs \vere turned on an acre of clover pasture to determine 
whether clover is a profitable feed for pigs. They received in addition ground 
barley and tankage 92 : 8. During the 6-week period the pigs consumed 2 Ihs. of 
feed per pound of gain. It is estimated that the clover used by these pigs 
during the 6 weeks would have the value of 366 lbs. of the grain mixture, valued 
at $5*40. 

Two lots of 10 pigs each, which had been previously run on clover pasture, 
were fed for 44 days a mixture of barley and tankage 92 : S, lot 1 being fed in 
the dry lot, and lot 2 on clover pasture. These lots made average daily gains 
of 1,545 and 1,909 lbs. per head, requiring 3.S9 and 3.66 lbs. of feed per pound 
of gala, respectively* The pigs in the pasture lot ate more feed and made more 
gain. It appears that the clover saved 22.9 lbs. of grain in producing each 100 
lbs. of pork. 

Straw meal as a feed for pigs, Bbahm, B. von per Hetde, and N. Zi?nt 2 ! 
(MIft Beut Landw. GeselL, SO {lOm, No. 16, 226-228) .Straw meal mixed 
with gluten, sugar, molasses, or skimmed milk when fed to pigs showed a deficit 
in the nitrogen balance. Bespiration calorimeter results demonstrated that the 
meal increased the work of digestion. By fermenting the fiber of the straw 
meal by means of bacterial action a high digestive coefficient was obtained, but 
in this experiment also the nitrogen balance showed a deficit. It is concluded 
that these results do not warrant the adoption of this method of feeding. 

Elephant domestication in the Belgian Kongo, Laplijme (Proo. Intermt 
€mg. Prop. S (1914), pp. 352-354). — A discussion of methods of domesti- 
cating ami training the elephant for draft purposes. 

Eoultry investigations. — The value of meat scrap, fish scrap, and skim 
milk in rations for laying pnilets, A. G. Bhiups (Indiana Sta. But 182 
(1915), pp. 837-856, figs. 4; pop. ed. pp. 4, !)• — In four experiments, each of 

one year's duration, four lots of single-comb White Leghorn pullets were fed a 
basal ration of corn, wheat, oats, bran, and shorts 10 : 10 : 5 : 5 : 5, lot 1 receiving 
in, addition 3.5 parts, of meat scrap, lot 2, 3.6 parts of fish scrap, lot 3, from 50 
to ^ parts of skim milk, and lot 4 being used as a check lot* 

It was found that the feeding value of meat scrap for Leghorn pullets was 
$^.92 per 100 lbs. ; of fish scrap, $27*65 per 100 lbs* ; and of skim milk, $2.04 per 
100 lbs. When fed skim milk pullets laid slightly better in December and 
January. The meat-scrap pen averaged 135 eggs per pullet; the fish-scrap pen, 
128 eggs; the skim-milk pen, 135.4 eggs; and the no-meat food pen, 82,5. The 
consumption of the meat-scrap pen was 70.29 lbs, of feed per fowl at a cost of 
mA cts. ; the fish-scrap pen, 74.13 lbs. of feed per fowl, at a cost of 99.5 cts. ; 
and the no-meat food pen, 67.01 lbs. of feed per fowl, at a cost of 72.2 cts. The 
consumption of the skim-milk pen was 63.86 lbs,, excluding the milk, or when the 
milk was included 157.61 lbs., at a cost of $1.10 per fowl. It costs an average of 
8.5 cts. to prpduee one dozen eggs in the meat-scrap pen, and 9.7 cts. each in the 
^h-scrtp and skim-milk pens. 

The amount of dry matter to produce 1 lb. of eggs in the meat-scrap and 
pens was 3.7 lbs. each^ ih the fish-scrap pen 4.02 lbs*, and in tbe no-meat 
fined pen, 13.|^ 11:^ Meat scrap, isli s^ap, or skhn milk thus greatly increase 
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the efficiency of the grain and dry mash feed, lldeat scrap apparently produced 
slightly better fertility and hatchabllity of eggs than did the fish scrap or skim 
milk, but birds fed neitiier skim milk nor meat scrap^ showed slightly die best 
average fertility, and in two experiments the best hatehability. The profit in 
the meat-scrap pen was $1.55, in the fish-scrap pen $1.56, and in the skiiB*milk 
pen $1.62, Birds receiving neither meat scrap, fish scrap, nor skim milk were 
kept at a loss. At 30 cts. per 100 lbs., skim milk is considered slightly more 
expensive to feed than meat scrap at $2.50 per 100 lbs. 

Leghorn pullets produced about 21 lbs. of manure at night a year. 

The value of grit in poultry feeding, M. A. JtiiL {Jour, Amer, Assoe, InstK 
ana Invest. Poultry Hush.^ 2 {1915), Ho. 2, pp. — Experiments are re- 

ported, tlie results of which point out the practical necessity of grit for the 
economical digestion of the whole grain by chickens* more efficient use being 
made of the feed when gx’it was fed. Chicks which received no grit consumed 
approximately 0.2 lb. more mash than did those to w^hich grit was fed. The 
absence of grit had no diminishing effect on egg production, but the majority 
of the eggs were thin shelled and a few were soft shelled. There was ax>pareatly 
no relation of grit to the absorption of the yolk sack. 

A comparison of digestible coefficients for cattle, swine, and poultry as 
suggesting a more accurate basis for computing poultry rations, A, B, 

(Jour. Amen Assoc. Instr. and Invest Poultry EmA, 2 (1915), Ho. B, pp, 1&^ 
14).— The author presents data tending to show that digestion by poultry Is 
more nearly like cattle than it is like swine, but that poultry do not digest 
fiber. In view of these facts it is suggested that it might be advantageous at 
the present time to use the easily computed method of eliminating the fiber 
from the digested nutrients as obtained from experiments with cattle, and 
adopt these values in the computation of poultry rations, 

A report of February hatched pullets, W. C. Thompson (Jour. Amen Assoc, 
Instr. and Invest Poultry I/usb., 2 (1915), Ho. 2, p. 15 ). — It has been thought 
that the April hatching of Leghorns was the most economical practice, as early 
hatched Leghorns, on account of their development at 4^ months of age, usually 
went through a fail molt. In February, 1914, a large number of Leghorn eggs 
were hatched, from which on the first of August, 1914, were selected 200 good 
pullets. These were placed in a laying house and accurate records kept for 
one year. 

It was found that the egg production during August September, and October 
was more than enough to balance the decrease which took place in Kovember 
and December, when the birds malted. The birds were fully matured and 
developed long before the cold winter set in, so that it was possible and prac- 
tical to use their spring-laid eggs for hatching purposes, another distinct advan- 
tage of the early hatching of the Leghorn pullets. 

Poultry husbandry, E. Bbown (Hew York: Logmans, Qreen <6 0o., 1915; pp. 
XIX+41St fiffs. ^^l.—Thls book treats of the development of the poultry In- 
dustry, and of methods of breeding, feeding, care, and management of poultry 
for market purposes. , . 

Poultry and their diseases (Bd. Agr. and Fisheries ll^ndonj, Misc. Pup. | 
( 1914 ) f PP- 7). —Information is given on methods of breeding, feeding, 

care, and management of poultry, ducks, and turkeys In England, 

Feeding for egg production, H. L. Kempster (Missouri Bia. €ire. 7$ (1915), 
pf. IB, ftps, f),— This circular treats of the adaptability of various feed stu«S 
for poultry feeding and of methods of feeding. A number of rations for 
prc^uction are suggested^ 

j^aetidal 'and poultry 'appliances, JyM. TlmoBwm ,and 'W* -S* 

||y4r,:id).---A.humb^r ot.pmm " 
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Eppllaneos, eltiter designed or modided at the station, are described^ including 
trapnests, hoppers, catching hook and coop, blood can, fattening crate, supply 
can, egg cabinet, sorting table, marking system for eggs, and an electric egg 
candier. 


DAIRY RARMim—DAlRYIEGt. 

!rhe ration and age of calving as factors influencing the growth and dairy 
qualities of cows, C, H. Eckles (Missouri Bui. 1S5 (1915), pp. S-91, figs. 
B7 ). — Prom replies to questions sent out by the Missouri Station to dairy cattle 
breeders it appears that there Is a wide range of opinion with reference to such 
points as relation of age at first calving to type, milking qualities and size, and 
the effect of heavy grain feeding during the period of growth upon size, milking 
qualities, and type. With a view to securing accurate data on these points, an 
investigation covering eight years’ time and including 40 animals was con- 
ducted. 

The 40 animals were divided into two main groups, one of which received a 
heavy ration from birth to first calving, the other group receiving a light ration. 
After the first calving both received a normal ration for dairy cows. The 
heavy ration consisted of whole milk during the first six months, and all the 
grain and hay the animals would consume up to the first calving. The light- 
fed group received skim milk during the first six months, and hay or pasture 
only after this age up to the first calving. The factor of age at first calving 
was introduced by having one-half of each of these two groups calve at an 
early age for the breed and the other half about a year later., Complete records 
of the feed received, growth as shown by monthly skeleton measurements and 
weighing, were kept from birth to maturity, mik records were kept for each 
animal covering two or more lactation periods. 

The heavy ration resulted in a more rapid growth of skeleton, especially 
during the period of most rapid development, but later the heavy ration 
resulted In the animals becoming much fatter. The animals receiving the 
light ration grew less rapidly, but growth continued longer, although this 
group never reached quite the size of those having the heavier ration when 
young. The difference between a heavy and light ration for growing heifers 
showed more strongly upon the weight than upon the rate of skeleton growth. 
It is suggested that one cause of small cows in commercial herds may be the 
character of the ration during the growing period. 

It was found that age at first calving had a pronounced effect upon size of 
cows. Milk production is a severe tax upon the cow and checks growth to a 
maiikM degree, but gestation does not cheek the growth to any marked extent 
The strongest factor tending to stunt the ^ze of cows is scanty feeding during 
the growing period combined with ^rly breeding. The time of sexual ma- 
, turjty of the animal is influenced to a coakiderable extent by the ration. Those 
i^ivlng the heavy ration matured sexually at an age of fhom two to four 
months younger than those receiving the light ration. 

The hdfers rec^ving the heavy ratioa during growth were slightly inferior 
In milk production to those receiving the light ration. Apparently some detri- 
mental effect upon the milking functions followed the use of the heavy grain 
ration, hut it is not deemed probable that within the limits ordinarily found 
u^r practi^l conditions -this factor would exert sumeient influence to be 
worth consideratloiL Some high-producing cows were found in each group and 
also some medium and some inferior,. The data indicate that the factors which 
are the result of haredity, >€0011 m to influence of 'the sire and Individuality 
''of_ to; ahlmah^;wto;.r»il factors ^ith- reler^i^.to^ 
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functions of a cow. Inferior milk-producing cows are duo mainly to inheritance 
rather than treatment received when young. 

The experimental data given and a compilation of the records of the station 
herd for 22 years go to show that the highest milk production on the average 
is secured from cows well matured before lactation begins. The highest pro- 
duction among 95 cows was found to be from those c*alviag between the ages 
of 28 and 32 months, the lowest for those calving under 20 months old. 

Heavy feeding when young tended toward the development of larger and 
somewhat coarser animals than lighter rations. At th'e time of calving the 
conformation of the animal raised on a heavy grain ration was somewhat dif- 
ferent from that of one raised on a ration of roughage. When both were 
placed on the same ration after calving this difference soon disappeared. Early 
calving tended toward a smaller and more refined type of cow than resulted 
from calving a year later. 

The opinion of breeders that a heifer raised largely on roughage has a 
greater capacity for handling feed when mature was not substantiated by 
this investigation. A decided difference existed for a short time after calving 
but this gradually disappeared and no distinction between the two groups 
could be noted after two months. It was found that there was no difference in 
the amount of. nutrients required to produce a pound of milk by animals of 
the two groups. 

From these results it is concluded that it is possible to influence the rate of 
growth, size when mature, and type to some extent by the liberality of the 
ration during the groT;\fing period, and the age at first calving. Within limits 
of variation the character of the ration with reference to the amount of nutri- 
ents supplied does not exert any appreciable effect upon the milldng func- 
tions of the cow when mature. The age at first calving is a factor of some im- 
portance with reference to the development of the milking function in the cow. 
Calving at an extremely early age is detrimental to the best development of 
the milking function while nothing is gained by too great delay. 

The relative value of dairy feeds, E. S. Savage (In Off. Bpt. on FeOd 
[efo.,3 Columbm^ Ohio: Agr, Com, Ohio^ Oiv, Agr,, pp, 57-dI). — The 
author points out some discrepancies in the various feeding standards, and 
suggests the importance of securing a simple and reliable method of calculat- 
ing the relative value of the different feed stuffs. 

Physical conformation of cows and milk yield, J. A. Hasbis (Jour. 
MereMtg, 6 (19X5), 8, pp. figs. 8).— The author comments on the 

data collected by Korreng (E. S. B., 28, p. 472), which indicated an intimate 
negative relationship between width of nether Jaw of dairy cows and milk 
yield. It is suggested that Korreng*s measurements were taken on a group 
of animals that are not racially homogeneons. A mixture of heavy beef cattle 
giving a low milk yield and light-built dairy cattle would theoretically give 
Just such a result as this. The author warns against conclusions of this sort 
What is really needed is a means of predicting yield from more readily meas- 
ured characters within a pure race. 

jaesults of milking at unequal periods (Dairg, ^ (1915), JJo. pp, 
asi).— The results of experiments conducted by B. A. Oiichrist at Armstrong 
College are cited, these demonstrating that the longer the period between milk- 
ings the poorer the quality of the milk. When the periods were approximately 
equal the quality of the morning’s and evening’s milk was very similar. The 
total quantity of milk appeared not to be infiuenced by the .equal or, unequal 
, ^ periods 'of milking, ^ ^ 

, y^xoblems of the, milk ^st^dard (Buirg, -37 (IBiS), Mo, MS).-— 

collated --at the, milk bomj^itioh, at |:he. Jfeoy^ Show liottiEglmp sho#^;,a’' 
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sjgalfieaiit variation between morning and evening milk. While the evening 
milk averaged 4 per cent of fat, the general average of the morning deliveries 
siioweil only 3.09, a dangerously narrow margin of safety. There was also 
found to be a wide difference in the milks of* individual cows of the same breed. 
Among the Ayrshires one cow gave milk with 4.72 per cent of fat, virhile another 
gave milk with 2.07 per cent. From these observations it Is concluded that with 
the unpreventabie inequalities of high-quality milk there is danger of even the 
weli-meaning producer being unjustly subjected to prosecution. 

Angora and miicli goats, S. H. Hopkins Columbia Dept Agr., Live 

Siock Branch But 64 (1915), pp, 37, figs. 18). — Information is given on the 
breeding, feeding, care, and management of Angora and milch goats. 

Hilk and milk products, G. Haeeington, H. W. Eichaedson et al. (In 
A Matiual of Practical Hygiene. Philadelphia: Lea and FeUger, 1914, o. ed., 
rev. and enh, pp. 98-189, pis. 4, figs. 7).— A discussion of the composition and 
the physical and chemical characteristics of milk, butter, cheese, and other 
milk products, as related to human hygiene. 

The reaction, and calcium content of milk as factors in the coagulation 
process, T. H. HIileot XBiochem. Jour., 9 (1915), No. 2, pp. 215-228; abs. in 
Jour, Boe, Chem. Indus., $4 (1915), No. I 4 , p. 813). — During the coagulation of 
milk with reniiin the acidity (hj'drogen ion concentration) remained constant, 
but it was increased by adding calcium chlorid and lowered by adding an 
alkali oxalate. Fresh milk that had been preheated below the boiling point for 
one iiour showed an increased acidity and, owing to the separation of tricalcium 
phosphate, a lower calcium content. Such milk was only very slowly acted 
upon by rennin, but its coagulability was raised by adding calcium chlorid or 
by increasing tlie acidity by means of sodium acetate and acetic acid. The 
calcium chlorid exerted an action beyond that of iruauehcing the acidity. 

Investigation and analysis of the production, transportation, inspection, 
and distribution of milk and cream in Hew England, J. P. Bowditch et An 
(Boston: Boston Chamber Com., 1915, pp. 63, pi. 1, fig. i).— An account of a 
^ study made of methods of production, transportation, inspection, grading, and 
distribution of dairy products in New England. The lack of knowledge of costs 
aimng fariaei*s, the lack of systematic methods of distribution among dealers, 
and the lack of a standardized product were considered to be the principal diffi- 
culties at the present time. 

The cost of the production of certified milk, W. E. Milleb (Froe, Amer. 
Assoc. Med, Milk Com,, 7 (1913), pp. 266-26S).—lt is estimated by the author 
that for the particular firm investigated 8.42 per cent of the cost of certified milk 
was due to the cost of certification. The remaining items of cost are given as 
follows: Wages 28.26 per cent, supplies 2.4, stable— hauling 0.31, power and 
refrigeration 0.58, repairs 1.31, freight 5.46, feed 47.23, miscellaneous 4.79, and 
bedding 1.24 per cent 

[The cost of] pasteurized cream (U, Dept Agn, Weekly Nem Letter, 3 
(19X5), No. IS, p. 7).— In tests made in several creameries, the interest on in- 
v^tment In equipment, including depreciation, repairs, and labor, was estl- 
matcid at 31 cts, per 100 gal. of cream; coal, at 85 per ton, 4 cts. ; water, at 50 
et& per 1,000 cu, ft, and ioe, at ?1 per ton, 10 cts.; making a total of 45 cts., 
or 0.15 ct. per pound of butter. In a creamery equipped with a 300-gaL vat 
rljiener, in which pasteurisation was also done, the total cost of pasteurizing 
a vat of etmm was about 54 cts„ or approximately 0.06 ct per pound of butter. 

An important factor in the total cost is the proper designing and arrange- 
ment of the heating as^arhtus. With poorly arranged apparatus and leaky 
piping, the in heat re^ 30 per cent of that required to pasteurize. 
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On the other hand, the use of exhaust steam may lessen the work of the boiler 
to the extent of 1 horsepower to each 400 lbs. of cream pasteurized per hour. 

The flash process, in which the cream is raised to a high temperature for a 
short time only, was found to require about IT per cent more heat than that 
needed for the holder process, in which the temperature is maintained for a 
longer time at a somewhat lower point In consequence, the flash process calls 
for a corresponding increase in the quantity of water used in cooling, and the 
total cost is somewhat greater than in the holder process. 

Standardization and branding of dairy produce, T. Macklin (Moard^a 
Dairyman, 50 {X915), No. 16, pp. 4^1, 490, A discussion of New Zealand 

methods of dairying, the progress that country has made in metJiods of stand- 
ardization and branding of dairy products, and the resulting remarkable export 
trade in butter. It is suggested that the United States adopt similar methods. 

VETEEmAEY MEDICIITE. 

Gossypol, the toxic substance in cotton-seed meal, W. A. Withers and 
F, R Carbtjth (U. 8. Dept. Apr., Jour. Apr. Research, 5 {1915), No. 7, pp. 261-^ 
$88, pis. 2 ). — ^Thls is the third paper in a series of studies of cotton-seed meal 
toxicity reported from the North Carolina Station, of which the flrst two have 
previously been noted (E. S. E., 29, p, 477), 

The results of the investigations here reported in detail have been sum-, 
marized by the authors as follows; “Gossypol, first isolated by JMarchlewskl 
from cotton-seed oil and considered by him a prospective dyestuff, was ex- 
tracted by us from cotton-seed kernels and found to possess toxic properties. 
Cotton-seed kernels were used as the Initial material instead of cotton-seed 
meal because they yield gossypol more readily to solvents and are toxic to about 
the same extent Ethyl ether w'as used as the solvent, the kernels having been 
extracted with gasoline to remove most of the oil. Evaporation of the ether 
leaves a crude product which we have designated ‘ gossypol extract’ A purer 
product, ‘ precipitated gossypol,’ was obtained from the ethereal solution by the 
addition of gasoline, and a crystalline product, * gossypol acetate,’ by precipita- 
tion by acetic acid. 

** Gossypol was fatal to rabbits when administered intraperitoneally in .the 
form of gossypol extract or crystalline gossypol ackate, either when fed in one 
large dose in the form of gossypol extract or when fed in small dally dos^ in 
the form of gossypol extract, precipitated gossypol, or gossypol ‘acetate,’ ” 

**The smallest amount of gossypol administered intraperitbneally by us and 
found fatal to rabbits was 0,24 gm. of crystalline gossypol acetate per kilogram 
of live weight.” 

“ Gossypol forms an oxidation product which is nontoxic. Cotton-seed kernels 
are rendered less toxic by the partial extraction of gossypol and nontoxic by a 
more nearly complete extraction of it. Methods for rendering cotton-seed ker- 
nels nontoxic depend upon extracting the gossypol or changing it to physiologi- 
cally inert forms by oxidation or by precipitation.” 

A list of 28 references to the literature cited is appended. 

The influence of oil of Chenopodium on intestinal contractility, 
SALAisri! and O. W. MncHBun {Amer. Jour. FhysioL, S9 {1915), No. 1, pp. 57-^^, 
figs. 0).-— The authors’ investigations have been summarized as follows: 

** Oil of Chenopodium in dilutions of 1 ; 5,000 and t : 10,000 in Locke’s solu- 
tions produces in the isolated intestine of rabbits a marked decrease of tone 
which remains permanent and diminish^ frequency as well as force of contrao- 
ttoas, which disappeared altogether in ^ to 25 minutes. , Beeovery occurred 
wheh the intestinal sc^nenls were placed In X*ocke’S solution without 
v’lpheinoiKJdium.. ' ■ ” ' ■ '* / ■' '1 
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** la caratTorotis animals, oil of Chenopodium usually, but not always, causes 
a preliminary rise of tone followed by a steady decUce. XUiythiiib* contrac- 
tions may increase in frequency but disappear finally. Kecovery may take place 
when the segments are put into Locke’s solution, 

"The reaction to oil of Ghenopodiiira was greater in the ileum than in the 
duodenum or jejunum, but was most marked in the colon. Caifein has no 
antagonistic eft'eet hut may, on the contrary, aid depression of tone caused by 
oil of Chenopodium. Neither barium chlorid nor pilocarpin has a true antago- 
nistic effect but may prevent to a small esrtent depression of tone when added 
before oil of Chenopodium. Pilocarpin has no action on intestine which has 
been poisoned by oil of Chenopodium, but barium produces an increase of 
tone. Nerve ends as well as muscle fiber are attacked by oil of Chenopodium, 
but the latter is more resistant. Relatively large doses of oil of Chenopodium 
are required to inliibit peristalsis in intact rabbits by intravenous injection. 
The presence of substances antagonistic to oil of Chenopodium is offered as an 
explanation.” 

NTotes on the factors involved in the germicidal effect of freezing and low 
temperatures, G. M. Hjxliaed, Cheistika Toeossian, and Ruth P. Stone 
i^ciemet n. sen, 4^ (1915) ^ No. 1091, pp. 770, 77i).— Ninetj'-nine per cent and 
over of BactHus coU succumbed to freezing in tap water in three hours, 
while with B, (fnhlilis the reduction was not at all uniform, but seldom ex- 
ceeded 80 per cent. Three strains of R. cqU tested showed no appreciable 
variability in relation to the disinfecting influence of cold and freezing. Inter- 
mittent freezing had but slightly greater germicidal value than sustained freez- 
ing for the same period of time. 

Tubes containing the bacteria were frozen and held for three hours for 
comparison at appruxiniately —15’® C. and —2®. The colder temperature 
was considerably more fatal. Tubes kept at 4*0.5® used as controls in most 
of the experiments showed marked variation, but seldom showed over 30 per 
<^iit to 40 per cent of the bacteria to be killed. 

Cream containing SO per cent of milk fat afforded a very striking protection 
to the bacteria when frozen, whether the freezing w'as continuous or intermit- 
tent 

The results led the authors to infer that the degree of cold, time of freezing, 
crystallization and external pressure, and the composition of the media in 
which the freezing occurs all have an Influence upon the germicidal potency 
^iblted by cold. 

The macrophages of noammals, H. M. Evans (Atner, Jour, Fhy^iot, S7 
(IBM), No. $, pp. BiS-258 ), — A critical discussion of the subject with reference 
to the literature. 

The fad33 printed "Justify recognition that the great mass of mononu- 
diear cells which we have described constitute a sharply defined cell group 
or class. The macrophages may now be defined as those mononuclear cells, 
wherever they may be, lining vascular channels, resident in the connective 
tissues or entirely free, whose protoplasm constitutes a physical system charac- 
terized above all by its response to finely particulate matter.” 

jSLunual report of the chief veterinary officer for the year 1913, g. Stock- 
man (Rd. Agr, und Fiaherie$ ILondmJ, Ann. Bpt Chief Yet Off., IBIS, pp, 44 ^ 
fige. e}.--ThSs annual report (B. S. R., SI, p. ITT) first discusses the outbreaks 
of foot-and-mouth disease which occurred in 1913 (pp. 4-7), then hog cholera, 
swine erysipelas, glanders, anthrax, sheep scab, parasitic mange, tuberculosis] 
abortion, etc., and give^ an account of sca^apie (pp. 33-44), including a histbiy 
of the disease, animals affected, symp^ms, nature of the disease 
and prevention, and gen^id'augg^bn^'';, 'm-' - 
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Common, diseases of farm animals, R. A. Ceaio (PMladelpJiia and London: 

B, Lippineott 0o*, 1915 ^ pp, X//+SS4, ph 1, figs. 1B3), — ^The several parts of 
; this general work deal with the subject under the headings of nonspecific or 
general diseases, the teeth, surgical diseases, parasitic diseases, and infectious 
' diseases. 

The veterinarian, G. J. Kokikek {Gedar Sapids, lotm: The Vcterimrhin 
Fublishiniff Go., 1915, pp. 256, figs. SO). — ^A popular work in which the causes, 
symptoms, and treatment of diseases of the horse, cattle, swine, sheep, goat, and 
poultry are described. 

Inquiry into braxy, with, a note on grass sickness and head grit ** in 
lambs, and bracken sickness” in cattle, 1. P. M’Gowaist iTram. EigMand 
and Apr, Bog, Scot^ 5. ser., 21 {1915), pp. figs. i4 )- — A critical review 

of the literature and a report of investigations conducted at Edinburgh, 

The author has obtained Bacillus hipolaris sepficus ovium from all cases 
studied and considers braxy to be a form of hemorrhagic septicemia. ^*For 
the present, until the advantages of vaccination by means of a vaccine prepared 
from B. hipolaris septieus ovium have been more fully established, it would 
appear to be unwise to recommend measures directed against this, the primary 
cause. Such measures would have the further disadvantage of being expensive 
to apply,’* 

Foot-and-mouth disease in the TTnited States, V. A, Moobe {Corn&tl Vet,, 
4 (1915), No. PP- 151-16 $), — ^A discussion of the outbreaks of the disease in 
this country, together with remarks regarding the prevention of its recurrence. 

A case of foot-and-mouth disease in man, P. W. CiotroH (But Johns Mop- 
kins Mosp,, 26 (1915), No. 296, pp. $51-S54, pis. B). — ^A detailed, illustrated 
description of a moderately severe typical case of foot-and-mouth disease which 
occurred at Baltimore, Md., In a medical student 20 years of age. The infec- 
tion is thought to have taken place through dairy products, since the disease 
was present at the time in cattle in the neighborhood. 

The use of quinin in the treatment of experimental gaseous gangrene, 
with notes on the value of quinin hydrochlorid as a general antiseptic, K, 
‘ Tatlor (Lancet [London], No. 19 (1915), 11, ppi 538-540; Bci. Amer. Sup., 80 
(1915), No. 2076, pp. 242, 24$)- — ^“The results of the observations may be 
briefly summarised as follows: Quinin has shown a marked bactericidal ac- 
tivity against the gas bacillus. It has inhibited its growth in vitro, where it 
was ten times as effective as carbolic add. It has reduced the mortality from 
gaseous gangrene in animals from 100 per cent to 41 per cent Quinin has 
djown strong laboratory evidence of value as a general antiseptic Its general 
bactericidal power was higher than that of carbolic acid. It was especially 
elective in a menstruum of pus. It did not damage healthy tissue in local in- 
jections of effective concentrations. It is known to produce local anesthesia, 
frequently a desirable result. It produced no symptoms of intoxication in the 
animals treated. It was used in hypertonic solution. It showed a strong 
antitryptlc action in viko.” 

Firoplasmosis of the parvum type in cattle on the southern border of the 
Mediterranean. — ^Mediterranean coast fever, M. Cabpano (Clin. Vet [MMcin], 
Bass. Pol Banit e Ig., 88 (1915), Nos. 12, pp. 497-529, figs. IS; 13-14, pp. 5$^ 
V 596, plA B, figs. 5; ahs. in Trap. Vet Bui., 3 (1915), No. 8, pp. 81, 82).— Tim 
author has studied this disease in imported Servian cattle of wMch 100 p^ 
cent became Infected and ^ per cent died. 


Oinically, an acute or fulminant form, a subacute form, and a chronic 
may be recognised. Thie symptoms are those of a chronic plropla^m(^A ; 
,fordlug to, the author there is .evidence that the disease, is 
organism,' hul^hy.two distinct '^^ecies wMch 'are 
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Other, One of th^e Is said to be identical with fheileria parvu and the other 
with Pimpfasnm mmdatmiK In severe eases more than 90 per cent of the 
corpuscles may he invaded. It appears to be practically certain that under 
natural conditions the disease is spread by Hmlornma i^gyptinm. 

Some notes and experiments on Sarcocystis tenel!a 3 X. W, Scott {Jour. 
Farmitology, 2 {1915), A'o. 1. pp. £ 0 - 24 ).— The author considers the studies 
hei’o reriorted to foe chiefly important for their negative significance. 

** Infection with S, tenei^a failed to occur (a) as the resxilt of feeding in- 
fected muscle, (b) as the result of eating grass contaminated with feces from a 
camitorous animal previously fed on infected muscle, and (c) by allowing in- 
fected moscle to decay either on dry grass or in a pond. The apparently 
positive results of the third experiment are best explained as due to con- 
ditions independent of that experiment. All of the evidence favors the 
view that the sheep is not the definitive host of S. ienelfa, and therefore' is in 
ac0>rd with Darling's suggestion [B. S. B., S3, p. 863] that the muscle para- 
sites of vertehrates are aberrant forms.” 

A bibliography of nine titles is appended. 

Various sporotrkha difirerentiated by the fermentation of carbohydrates. — 
Studies on American sporotrichosis, I, K. F. Meveb and J. A. Aiei) {Jour. 
Jnfeet Binease^, W (1915), Xo. A pp. B9B--iG9).--'Xhe authors* investigations 
have led to the following conclusions : 

*‘The differentiation of i)athogenlc sporotricha into two distinct species by 
means of the fermentation of carbohydrates is impossible. The reactions are 
not fixeti and are as inconstant as the many variations noted in the formation 
of eblamydospores jmd, frequently, in pleomorphism. There does exist, how- 
ever, m apparent rehitlon behveen the pigmentation of the sporotriehum strains 
and tlio ability of these strains to ferment saccharose. The a and j8 types are 
the most active fermenters. 

“This, and other evidence, which will bo presented elsewhere, make it ap- 
parent that the American sp^irotrieha. of which we studied 35 strains, have 
in many respe<ds type characters In common with BporotMx heurmnnni. In 
the light of De Bexirmann’s and GougeroFs work some of the American strains 
are doubtless heurmanni, and it is not permissible to call such strains ‘ S. 
$rhen€kii ’ merely for the sake of simplicity. The discussion of De Beurmann 
and Gougerot on this subject can now also, In our opinion, be satisfactorily 
closed, namely, that 8*. iivhtnekii, Hektoen-Gougerot strain, is an absolutely 
fired type. The time 8. mhenckU is represented, however, by all of the recently 
isolated strains. Inasmuch as most of these strains are undoubtedly identical 
with B. beurmann i, the Sf. ^ckenekn is identical with the B. heurmanni 

“The American strains of pathogenic sporotricha are therefore best claasified 
as one species: B. ^chmekii-bcurmanni (as suggested by Greco).” 

Epizootic lymphangitis and ^orotrichosis, — Studies on American sporo- 
triebosis, K. F. Meyeb (Amen Jour. Trap. Diseases mJ Pret\ Me4., S 
{1915), Xo. S, pp. 144-165). ----The studio reported in this second paper on the 
subject have been summarized by the author as follows: 

“ Epizootic lymphangitis of equines is caused in South Africa, Algeria, and 
Jamaica by a parasite which morphologically (Gram positive, irregular inside 
structure, budding forms) has all the characteristics of a yeast and which 
Mologleally behaves, In the complement-fixation test, like a blastomyees. The 
^mllarlty with Leishmania bodies, which is suggested by some staining re- 
actions (with Glemsa, etc.) and the position of the parasites In the phagocytes, 
Is explained, and It Is demonstrated that the serologic tests and the more care- 
ful morphological studies wi^ hmnatoxylin do not the cr^tSoh 
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of a new species of lymphosporidiiim (Oasperini, 1908).^ The i>arasite is not 
a protozoan bnt a blastomyces, namely, Cryptococci^s faroiminosus* 

“ In the United States the disease which was diagnosed as epizootic lymphan- 
gitis in 1907 has been recognized as being sporotrichosis. Epizootic lymphan- 
gitis apparently does not exist here. Morphologically, by cultures and serum 
^tests, the two diseases can easily be separated. In horses the parasite of sporo- 
^-triciiosis is very rare in the pus and can rarely be demonstrated microscopically. 

“The sera from sporotrichotic infections give complement fixation with the 
0. farcimimsuBf indicating a relation of the Bporothrim sckeneMi-benrmami to 
the cryptococcus. This observation is further proof of the vegetable nature 
of the parasite of epizootic lymphangitis, 

“ Human infections from equine sources of epizootic lymphangitis and sporo- 
trichosis are rare. It is in the interests of comparative tropical medicine that 
suspected cases of infections of epizootic* lymphangitis should, in future, be 
carefully investigated bacteriologically and serologically.** 

A bibliogi*aphy of 38 titles is appended. 

The relation of animal to human sporotrichosis. — Studies on American 
sporotrichosis, III, K. P. hlEVEB (Jour. Amer, Med. Assoc,, 63 (19X5), No. 7, 
pp, 579-585, fig. 1 ), — ^The conclusions drawn in this third paper are as follows: . 

“ Spontaneous sporotrichosis of dom^ticated animals, particularly horses, is 
very common in certain parts of the United States. Extensive bacterioiogic, 
serologic experiments have proved the Identity of the causative organisms in 
human and animal sporotrichosis. The pathogenicity for human beings was 
observed in an accidental laboratory infection. The geographic distribution 
of equine si^orotrichosis, which Is apparently closely connected with certain 
telluric and climatic conditions, covers, In two States, the same territories 
from which numerous eases of human infection have been reported in the 
last five years. In Pennsylvania equine sporotrichosis as so-called ‘epi- 
zootic lymphangitis ^ has been noted in as many as 150 cases annually. Only 
2 human cases are on record in that State. A careful study of one case 
suggested at first a contact infection with a sporotrichotic horse, but this 
assumption could not be proved condlusively. ... 

“The absence of sporotrichosis among veterinarians and farmers in Penn- 
sylvania, where equine sporotrichosis is so exceedingly common and so often 
treated calling forth undoubtedly close contact with infectious material, 
demonstrates that sporotrichotic infections in man are established by this 
channel of contact in rare instances only.” 

Conglutination in the diagnosis of doutine (trypanosomiasis of the horse), 
H. Wehsbeik {Jour, Infect Diseases, 16 {1913), No. S, pp. 4^1-466 ). — The 
author finds that the conglutination method can be used for the diagnosis of 
dourine but that it is more sensitive to faulty technique and hence more 
difiicult to employ than the usual complement-fixation method. 

The passage of trypanosomes in the milk, A. L&nfrakchi (BnL Boe. BatK 
^mt, 8 {1913), No. 7, pp, 4SS-44^)-'^l^ii the author’s experiments with the dog, 
Trppanosonm iirmei, T. rhodesiense, and T. gamMense passed from in^cted 
animals in the milk. T. evatisi failed to do so. 

Preliminary report on the intrapalpebral tuberculin test, J. E. MoHim 
and A. Eichhork {Jour. Amer. Vet Med. Assoc., 48 (1915), No, 1, pp, ISl^ 
IBS ). — A careful ^tudy of the ophthalmic test by the Bureau of Animal In- 
dustry has shown it to be less accurate than the subcutaneous test. The in- 
tradermal test employed on the subeaudal fold at the base of the tail has 
proved more promising. 

>’*Speriai©nta!e,;eS C3^8>,'N4 3,1pp. 34^375. ' ' , , 
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The intrapiilpebral test, which consists of the intraclernial injection In the 
lower eyelid of ordinary subcutaneous tubercuiin (concentrated to 50 per cent 
of its original Tolume) was applied to a number of animals known to be 
affected with tuberculosis and others known by previous subcutaneous tests to 
be free of the disease. In from 12 to 24 hours from the time of injection in 
the animals afreet'.-^ with tuberculosis the development of an edema in the 
lower eyelid was observed, which continued to increase in intensity until in 
about 4S hours it reached its height, but persisted for T2 hours or even longer. 
In some instances it extended almost In a circular form around the entire 
orbital cavity, while in others it only affected the eye in a semicircular man- 
ner, appearing as a puffy sw^elling which was perceptible from a considerable 
distant ’ 0 , In severe reactiem the conjunctiva became injected, with an in- 
creased flow of tears and not infrequently a muco-purulent discharge — ^phe- 
nomena which are similar to those in the ophthalmic reactions. 

^‘For diagnostic pun^oses, however, the latter phenomena are not essential, 
as the edema which persists for 4S hours after the injection is a sufficient 
Indication upon which to base a positive dlagoiosis of tuberculosis. In malting 
the observations anyone may readily observe the reaction from a distance of 
from 25 to 5^} fr. in the tuberculous animals, whereas in the healthy animals 
there is no reaction whatsoever, both eyes having the same normal appearance, 

“In some instances the reaction was also accompanied by a more or less 
pronounced systemic clistarbaiiee, indicated by an elevation of the temperature, 
which varied from 2 to 4* above the preinjecting temperature, . . . The ad- 
ministration of the tuberculin causes no difficulty and the small quantity of 
the fluid required can be readily forced into the cutaneous tissues with a 
proper syringe and needle." The dose of tuberculin to be injected is 0.25 cc., , 
which must be injected in the skin proper and not under the skin. 

“From the limited observations made on this test it appears that further 
essperimentation Is justified; and, should additional experience prove the test 
to be sufficiently accurate for diagnostic purposes, it could be employed either 
in place of the subcutaneous or as a tost supplementary to the latter method." 

'l^berculosis in pheasants, B. M. Pickens (VorneU Tet, 4 ^o. 4 * 

ppn 183-^190, figs. S ). — The author reviews the literature and reports upon an 
outbreak of this disease in New York State. 

The puerperal diseases of cattle and their relation to meat poisoning, A. 
Voigt (Die pnerperalcn Erkranl'ungen dcs Rinded un4 Hire Beziehnngm siu 4m 
Fleuchvergiftungcn. Xmim. IHss,, Unh\ Leipsic.^ 19X2, pp, — ^This discussion 
of the subject inclinles a bibliography of 212 titles. 

Beeent investigations on contagious abortion, T, Kitt {MemUh* Praht 
TUrhmh, m (1914), -5-4* PP. m-tUl in VomeU Vet, 5 (1914), No, 1, 

pp, 61, A general review and discussion of the subject with 28 references 
to the literature. 

Sidelights on contagious abortion, IV- 1». Wieuams (CorneU Vet, 5 (1916), 
Wo, 1, pp, 25-4'3') '3?his account, based upon investigations previously ndt^ 
(E. S, E., 81, p. TTB), consists of a general discussion of the disease ami the 
handling of it, together with an account of studies of the agglutination test 
near parturition. 

A rteview of recent progress in hog cholera inv^tigations, H. F, Hoskins 
tJ^r, Amer. Vet Med. Amm., 4$ (191$), No. pp. 180-175).— -A review of 
recent work with references to the literature. 

The vacuum method of drawing antihog-cholem mum, T. F. Haseam, 
A H. Haoah, and E. T. CniusTiAH (Jom. Infmt. DUemm, 16 (1916), No. S, 
'4aT-#fl, fiPA 5). —The 1mm derolbe and a ^stem^ witch 

be@ai;deyis^ 'as a- 'result 'of a of 'experiihents at to 



BusAL 'B'BQmmmm. 


3S7 


ment Station whereby blood may be rapidly and aseptically drawn from the 
tail of a hog by means of a vacuum. A specially constructed instrument for 
vacuum tail bleeding, a satisfactory method for the restraint of the hog 
dtiring bleeding, and an efficient method of separating the defibrinated blooil 
from the fibrin are also described. 

The refinement of hog cholera serum, 1. Reichel (Ept U, 8* Live Btoch 
Banit A$so 0 ,, 18 (191$)^ pp. fig$. 5).— Tests made by the author are 

said to prove conclusively that the cellular debris of antihog-cholera serum does 
not contain any protective substances. The results were subsequently confirmal 
through separating the solids from the liquid portion of hog-cholera ‘^anti- 
toxin ” — defibrinated blood — with chemical precipltants and filtration, the 
liquids alone being, found to include the protective substances, Repeated 
tests on susceptible test pigs of a mixture of the globulins as one of the end 
products, the serum albumin as another, and the cellular debris, etc., as 
another showed that the globulins alone carried %vith them the protective 
'^substance. Subsequent tests showed that the protective substance was asso- 
ciated with the pseudoglobulin alone, and for practical purposes It seems un- 
necessary to separate the euglobuUn from the pseudoglobulin.’* 

Hog cholera control, O. H, Stakse {Jour, Amer, Yet, MeJ. Assoc., 48 
No, pp, 158-159) f—A statement of the situation in Iowa. 

Bacillary white diarrhea (Bacterium puUorum infection) in young chicks 
m Massachusetts, G. E. Gage and Bebye H. Paige {Massachu&eUs Btu, But 
163 (1915), pp. iS, pUl 5, fig. 1). — This bulletin sets forth the facts concerning 
. bacillary white diarrhea of young chicks, including a discussion of its cause, 
distribution, diagnosis, and economic importance in Massachusetts. See also 
a previous note (E. S. R., 31, p. 683), The results obtained from the work 
of the veterinary department in applying the macroscopic agglutination test 
as a means of'' detecting hens which may be the source of infection are 
reported upon, details relating to the results of the testing of representative 
docks from chosen districts being presented in tabular form. A map showing 
the areas in which infection has been detected by the isolation of cultures of 
B, pnUortm and the agglutination test is attached. The infection appears to 
be distributed throughout the State. 

EUEAL ENGIHEBEim 

Evaporatibn and seepage from irrigation reservoirs, K. A. Hebon (Mngin, 
News, 74 (1915), No. 7, pp. 294, 295, figs. Evaporation, seepage, inflow, and 
outflow r^ords of two somewhat shallow reservoirs with unfavorable bottoms 
are briefly reported, showing that the seepage losses are greater as the depth 
of w’ater in the reservoir increases. The water carries very little sediment and 
the bottoms are sand, silt, and adobe underlaid with a hardpan layer froin 2 to 
8 ft, thick. 

Transmission losses in Modesto irrigation canals, K. A, Hebon (Bngm, 
News, 74 (1015), No. 1$, p. 585, fig. 1),—A summary of observations of trans- 
mis-sion losses by seepage and evaporation on IS unlined earth canals and lat- 
erals of the Modesto irrigation district, California, are graphically reported. 

According to the curve of average losses for the 18 canals, the losses vari^ 
from 2 second-feet per mile of canal for canals carrying 100 second-feet to over 
3.5 second-feet per mile of canal for canals carrying 600 second-feet The unusu- 
ally high transmission losses are attributed to the warm summer temperature 
and to the sandy formations and soils of the district. It Is thought that ^ 
curye wm represent average ^Editions in generally sandy : 
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Enlarging an irrigation canal, K. A. Heson (Mnghh Ifetm, 74 {19 IB), l^o. 11 ^ 
pp. 486, 467, figs, 0 ), — ^A concrete-lined irrigation canal was enlarged iby rais- 
ing the lining wall, breaking up one wall with dynamite and moving it back, 
and lowering the bottom. 

Irrigation weir, measuring rod, and discharge card, K. A. Heson (Engin, 
itewB, 74 (19 IB), Eo. 6, p, 2o7, figs, 2), — At frequent intervals in canals of the 
Modesto project, Caiiforniu, weirs are placed to afford a vertical drop in grade 
or to raise the head on a side gate. Movable flashboards are used to obtain 
the desired head. The structures consist of two or more weirs, each about 3^ 
ft. in length, constructed on a downstream slope of between 35 to 45® from the 
%wtieal. Tests of a method of making measurements, consisting of holding 
vertically on the weir cresc a |-in. smooth iron rod to determine the head and 
using this in the Francis formula as though there were no end contractions 
or slope to the weir, have shown the method to be sufficiently accurate for 
practical purposes. 

Life of wood pipe, D. G. (Beclam. Rcc, [V, 8.1, 6 (1915), No. 8, pp. 

SB4~B58; Engin. Nexm, 74 (1915), No. 9, pp. 400-40S; ahs. in Engtn. Bee., 72 
(1913), No. 6f, p. 162). — ^The autiior summarises his experience and reports 
studies in tabular form on continuous and sectional wood-stave pipe and sec- 
tional bored-w’ood pipe, drawing the following conclusions in regard to the 
relative life of fir and redwood in pipe: 

“ Uiider favorable conditions of complete satui'ation fir well coated may have 
the same life as redwwd uncoated. Either kind of pipe will have a longer 
life if w’ell buried in tight soil than if exposed to the atmosphere. Such life 
may be very long. 30 years and over, if a high steady pressure is maintained. 
Either kind of pipe will have a longer life if exposed to the atmosphere than 
if buried in open soil, such as sand and gi‘avel and volcanic ash. provided in a 
hot and dry climate it be shaded from the sun. Under questionable conciitions, 
such as light pressure or partially filled pipe, fir, even if w^ell coated, may have 
only from one-third to one-half the life of redwood. Under light pressure the 
use of bastard staves in fir pipe should be avoided. 

**The use of wooden sleeves in connection with wire-wound pipe is objection- 
able and has caused endless trouble and expense. It is possible that the ob- 
jection may be partially overcome by dipping the ends of sleeves in creosote 
and by applying a heavy coating of tar to the ends of the sleeves. Saturation 
of sleeve wood w'ill never be as perfect, however, as of the straight pipe, and 
full creosote ti’eatinent of the w'ood or else some form of metal sleeve, either 
riveted iron or steel heavily cojited, or cast iron, will probably be well worth 
its extra cost If wooden sleeves are emi3loyed, they should be provided at 
h>ast for sizes from 10 in. up with individual bands to permit taking up leaks. 

Pitch seams do not occur in redwood. In fir they should be disthu‘tly 
limited as to size, freciuency, and depth. In respect to knots, there appears 
to be no reason for making anj’ distinction between the two classes of wood. 
Small, sound knots, if not passing through the full thickness and not occur- 
ring close to edges or ends might be penaltted in either wood, Bap is objec- 
tionable, and the higher cost in prohibiting it entirely or of putting narrow 
limitations on it is probably Jusrified in both fir and redwood. 

** Wooden pipe is not suitable in cases wliere it can not bo kept MI and under 
pressure during periods of use. Coating can not under such condition be 
expected to afford protection against decay. Coating should be continuous 
and heavy, not less than A- in. to be Mly effective, and should preferably 
consist of more than one Individual coat of a mixture of asphaltum and tar, 
ar bf an application of gas tar followed by one or more application^ of refined 
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coal tap. Little experience, however, can be quoted in support of all-tar 
^^oatSn,^.” 

Surface water supply of western Crulf of Mexico basins, 1914 (U. 8, Cfeol. 
Survey, Water-Supply Paper 388 (1915), pp. XXXIII^IU, pis. This re- 
port, prepared in cooperation with the State of New Mexico, presents the 
results of measurements of flow made on streams in the Bio Grande Eivor 
and interior of New Mexico drainage basins. 

Water supplies in the Philippine Islands, II, G. W. Heise (Philippim Jour. 
Hoi,, Sect A, 10 (1915), No. 2, pp. 185-169). — ^This is the second report on pro- 
viding the people of the Philippines with pui*e drinkng water (E. S. E., S3, 
p, 587). 

It is stated that during 1914 the Bureau of Public Works drilled 120 deep 
wells, of which 103 were successful, while Provinces and private individuals 
drilled perhaps an equal number. The total number of deep wells in the 
Islands is over 1,000. 

During the year about 200 chemical analyses and 2,100 biological examina- 
tions w^ere made, but, owing to the fact that many of the samples were not 
properly taken and were not accompanied by sufficient data concerning their 
sources, their sanitary analysis in a number of cases is considered of doubtful 
value. Field investigations of the water supplies of Mindoro, Cebu, and Panay 
are reported, with analytical data in tabular form. In many borings, especially 
near the coast,, brackish water is encountered during the first 30 to 70 meters, 
even though fresh water may be found at low levels. The minimum tempera^ 
ture of deep wells drilled in the lowlands is about 28® G. (824® F.), but the 
temperature range is great. The deep well waters ranged in total solids content 
from about 120 to 8,200 parts per million, and in chlorin content from 1.5 to 4,471 
parts per million. The highest free ammonia content recorded was 32.7 parts 
per million. “ In general, the deep wells show a high degree of bacteriological 
purity. The flowing wells, so far as known, are all sterile or very nearly so, 
and deep-pumping wells seldom show any marked degree of bacterial pollution 
except where the equipment is defective or carelessly handled/' 

Of IG surface wells e.xamined 15 gave unmistakable evidence of pollution 
on a single examination, while the sixteenth was so located that contamination 
Jit some time seemed a foregone conclusion. ** It would probably be con- 
servative to say that the water from over 80 per cent of the wells is unfit to 
drink, and that very few of the wells are safe throughout the year, . . . The 
surface wehst, with the exception of a few located so near the ocean that they 
were obviously contaminated by sea water, range in total solids content from 
1tl4 to 1,230 parts per miillou, and in chlorin content from 5.5 to 4B6 (average 
about 150), while the highest free ammonia content noted is 0.64," 

The spring waters examined varied widely in quality, the total solids content 
ranging from 24 to 6,025 parts per million and chlorin from 0.7 to 3,120 parts 
per millJon, while the maximum free ammonia content was 6.2 parts per 
milHou. 

The importance of the Bacterium coli in the judgment of water, E. Quaktsj 
• {ZlHchr, 21 w* u. TnfcMioiiMranli,, 78 (19H), No, 2, pp, ld3--227 ; nhs. in fJjfiem. 
Zenfbl,19J5, 1, No, 11, p. 570; Genibh BaJet. [etc,}, 2, AM,, 43 (1915), No, 17-18, 
pp, 465, 466*).— Tests of a targe number of water supplies, mainly from wells, 
are reported, the purpose of which was to determine the siguificance of 
E. coirbacteria, in judging the purity of water supplies, < 

It was found that normal ground water does not contain, E. coli.hmtmWf 
and their presence in ground vrater is taken to indicate pollution from. surf aese 
source^* Owing to the fact that B, ooli bacteria do not readily, multiply , nor 
live long In water, the test is cohis^dered to be more vWable than the! ttkal 
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bacterial countt Tbe absence of B. eoU bacteria in well water after repeated 
tests, bowever, does not necessarily indicate the absence of contamination. 

It was also found that B, coU bacteria are apt to occur ratber widely in 
surface soil, tbeir numbers decreasing rapidly with depth. It is thought, 
therefore, that surface wash bringing B. coU bacteria into well water does not 
always contaminate it, but the more numerous these bacteria in well waters 
and the more typical their acid-forming activities the greater is believed to be 
the danger of disease contamination. It is considered advisable that the final 
decision in this matter be governed by the location and surroundings of the 
well. 

It is further concluded that the number and character of B. coU bacteria 
present in well water may serve to indicate the eflSciency of filtration. 

S’urther experiineuts on the usefulness of the Berkefeld filter for the puii* 
ficatlon of water supplies containing lead, P. Schmidt (Aroh. Hyg,, 82 (1914), 
^ 0 . 8, pp, 351-8541 nhs. in Chem. Zetithh, 1915, I, No. 11, p. 568). — ^In experi- 
ments extending over four months to determine how long a Berkefeld house- 
hold filter will continue to remove the lead from water contaminated with 
lead, it was found that the lead in the filtrate gradually increased, reaching a 
maximum after 22 days and a filtration of 3,000 liters of water. Thereafter 
there was a gradual decrease of lead in the filtrate until it was reduced to 
one-tenth. These results are taken to indicate that the iron in the water 
formed a filtering layer of colloidal iron on the filter surfaces. The author 
concludes, therefore, that the Berkefeld house filter is a useful aid in the 
purification of such waters, especially if they contain traces of iron. Further 
experiments showed that the lead was fixed on the surface of the filter in 
hydroxid form. 

Automatic device controls hypochlorite application, B. B. Ludwick (Wngin. 
Eee., 72 (1915), No, 4f PP> 108, 104, flg8. d).— An apparatus for automatically 
gaging the amount of chemical to a varying flow of sewage in an institutional 
sewage-disposal plant is described. The works comprise an Imhoff tank, in- 
termittent siphon, sprinkling filter, chemical house, and a final settling tank. 
The rise and fall of the sewage in the siphon chamber actuates the mechanism. 

Water purification plants and their operation, M. F. Stein (Neto York: 
John Wiley S Sons, 1915, pp. vni-{-258, pis. 8, figs. 108; rev. in Engin. Bee., 72 
(1915), No. 9, p. 268). — ^The purpose of this book is to give instructions for the 
c^eration of water-purification plants. It has in general been the endeavor to 
ti’eat the subject with special regard to the requirements of the nontechnical 
operator of small plants, for whose benefit it has been attempted to include all 
information and data required, such as instructions for preparing standard 
solutions, maMng bacterial and chemical tests of the water, handling coagulants, 
washing filters, keeping records, etc. As a further aid, charts embracing the 
computations necessary in determining the amounts of coagulants to be used 
have been added. A chapter giving detailed descriptions of the various types 
01 plants and their component parts, together with numerous examples, and a 
Chapter on the natural chemistry of water are also included. 

Highway laws of the United States (Oood Boads, n. ser,, 10 (1915), No 6, 
pp. 88-97),— Tids is a digest of the laws governing the administration, con- 
struction, and maintenance of highways in the several States, 

Bapers presented at the Pan-American Boad Congress (Good Boads, n. 
ser., 10 (IBM), No, pp. 1^215). — ^These papers Include the following; The 
History and Future of Highway Improvement, fey h. W. Page ; The Bssentials 
of Proper laws for Highway Work, fey B. A Stevens; The Bs^ntials of 
Proper lAWS for Highway Wofk, fey A H. Mohnson; Highway Indebtedness, 
Ikihfitation and K. H I-ewis; The Determination th 
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Justifiable Outlay for Specific Cases of Highway Improvement, by C. Richard- 
son; Organization and System in Highway Work, by A. B. Fletcher; System in 
Highway Accounting, by S. D. Gilbert; Proper Road Location, Its Importance 
and Effects, by W. R. Roy; Road Drainage and Foundations, by G, W. Cooley; 
Roadway Surfacings, by F, F, Rogers; Street Pavements, by 0. Hill; Main- 
tenance—Materials and Blethods, by A. W. Dean; Convict Labor for Highway 
Work, by Q. P, Coleman; Resurfacing Old Roads, by W. D. Uhler; and The 
Benefits and Burdens of Better Roads, by S. E. Bradt 
The farmer’s poultry house, H. L. Kempsteb (Missouri 8ta. Circ, 7S (1915), 
pp, 15, figs. 19), — This circular describes and illustrates the types of poultry 
houses used by the department of poultry husbandry of the University of 
Missouri. 

With reference to house construction it is stated that 4 sq. ft. of floor space 
and 8 to 15 in. of roosting space should be allowed to each hen and one nest 
to every four or five hens. Where muslin is used for ventilation purposes, 1 
sq. ft. of muslin should be placed on the south side for every 15 sq. ft. of floor 
space, If the house is 15 ft. wide. If the house is 10 ft. wide, on the south 
side use 1 sq, ft. of muslin to every 20 sq, ft. of floor space, and if the house 
^ wide, on the south side use 1 sq. ft. of muslin to every 10 sq. ft, of 
floor space. [These] rules will also apply in the use of the shutter front 
method of ventilation. The height of the tops of the windows, if placed on the 
south side, should be a little less than one-half as high as the house is wide. 
Glass should he placed in the house at the rate of 1 sq. ft. to every 15 sq. ft. of 
floor space. If the chickens are yarded, 150 sq, ft. of yard space should be 
allowed for each bird. The square house is the most economical to construct.’* 

BTTEAL ECONOMICS. 

Agricultural development of the Pacific Coast, B. J. Wickson (In Nature 
and Science on the Padftc Coast San Francisco: Paul Elder <$ Co,, 1915, pp. 

The author gives the historical development of the agriculture 
and describes the climate, soil, irrigation system, tillage, and present extent of 
agriculture in the Pacific Coast States. 

The crisis of the small farmer in Italy, B. Rambaud (Am. Meole Nat Agr, 
Crignon, 4 (1915), pp. The author discusses the extent .of small farm- 

ing, crops grown, live stock kept, rotations followed; and the general systems 
of agriculture In the different Provinces, and considers methods of improving 
the farm operators* condition and making their agriculture more profitable. 

Economic and social evolution of the small agricultural proprietors, 0. 
Tomhasina (Ann, B, Accud, Agr, Torino, 57 (1914), pp, 193-^03).— The author 
treats of the origin, advantages, and disadvantages of this type of farming, 
and means for improving the condition of this class. He suggests the forma- 
tion of an association to sell their products and the establishment of coopera- 
tive credit associations and other organizations to enable them to act as a unit 
Agricultural credit banks and cooperative societies (Proe, Internat Cong, 
Trap, Agr,, S (1914), pp- 198-BJB), ---These pages contain abstracts and discus- 
sions of the following papers: Agricultural Credit Banks and Cooperative 
Societies, by J. Douie; Agricultural Credit in the Portuguese Colonies, by H. J. 
Monteiro de Mendonca, J. D. O, de Sousa e Faro, and E. Jardim de Tilhena; 
and The Working of Credit Banks in the Dutch East Indies, by H. €. Altlng. 

Agricultural associatioas, von Oetto (handv>, Jahrh, Bayern, 4 (1914) i No. 
U pp. i-M).*— This article gives a historical description of the various Itovtirian 
agricultural associations and their organization into A chiun^r of agrlgflltura 
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tincreasing tBe usefulness of tlie district agricultural associations], 
Luschka (Landw» JahrJ), Bayern, 4 (J5i4>, j?Fo. i, pp, B9-40 ). — This article dis- 
cusses the legal status of the Bavarian associations and their problems in the 
light of the demands of present times, also the proper undertakings for the 
local unions and their relations to a central organization. Methods of co- 
operating with other agricultural associations are pointed out. 

farmers’ elevators in Minnesota, Ii. D. H. Weld (Minnesota Station Bui 
X52 (1915), pp, 24 , fig, i), — ^The annua! reports filed with the University of Min- 
nesota indicate that there -were on January 1, 1915, at least 278 cooperati^’e 
farmers' elevators in the State. The elevator companies had a membership of 
84,500, or 1 farmer out of every 5 in the State. The aggregate amount of 
business conducted was §24,000,000, of which $22,000,000 represented the value 
of grain marketed and the balance the supplies purchased. 

Of the 289 companies reporting, 94.5 per cent had the one man one vote 
principle, five-sixths limited the number of shares that one person could own, 
while the majority did not limit the dividends that might be declared on capital 
stock. A very few companies imposed a penalty on members who sold grain 
or other products to outside parties. The salaries of managers ranged from 
$60 to $165 a month, the average being about $90, 

As to the sources from which the elevator companies borrowed money, 51 per 
cent were financed in whole or ia part by commission men, 72 per cent bor- 
rowed more or less from local banks, and only 13 per cent borrowed from the 
farmers. About one-foux'th of all the elevators reported that they were financed 
exclusively by commission houses. The average rate of interest charged by 
commission houses was 6.7 per cent, by local banks 7.4 per cent, and by farmers 
6.8 per cent. 

The elevators had a capacity ranging from 20,000 to 40,000 bu. of grain, with 
an avei-age of 27,000. 

There are also included in this report suggestions as to how to organize a 
farmers^ elevator company under the Minnesota cooperative law, articles of in- 
corporation, and the Minnesota law relating to cooperative associations and 
rural telephones. 

Cooperative owning agreements, C. L. Stowabt (Farmers* E&o,, 47 (191$)^ 
No, 47, pp, 1928, 104 s, Jigs, 2) .—This article describes methods devised for the co- 
operative owning of threshing machinery. It points out that the associations 
that have been formed are primarily for getting threshfng machinery into the 
community and secondly for financial advantage. Methods of organizing the 
Association and conducting the business are outlined. 

EBailway freigM rates on agricultural products] (In Oomparism of 
way Freight Mates in the United States, the Principal Countries of Europe, 
South AustralUi, and South Africa, Washington: Bur, RaMway Eeon,, 191S, 
pp, B&~81, In these pages fi’eight rates for grain, fertilizers, and 

manures in the United States and a number of foreign countries are given. An 
endeavor has been made to present those rates under which moves the greater 
part of the tra0c for the articles mentioned. The tables indicate the movement 
of the shipment, minimum weight to which the rate applies, the rate per ton, 
and the charge per ton-mile. 

Parcel post profit from farm produce, H. H. West {Moekford, III: Author, 
19Uf pp. 82),— This pamphlet contains suggestions for advertising, obtaining 
customers and holding their trade, and methods of shipping by parcel post, and 
other advice as to methods of making sales to consumers direct 

Monthly crop report (U. a Dept, Ayr,, Mo, Crop Mpt, 1 (1915), Eo. 7, pp, 
;; 2).— This number givas the usual monthly estimate of the amre®^ 

; :<(mnditioB, and yield of tl^ more crops, the fai:m prices 
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of important products, and the range of prices at important markets, with mis- 
cellaneous data, including charts showing the annual variation in crop yields, 
and special reports regarding the acreage, yield, and average production and 
the hop production and average consumption. 

A special inquiry was made in the States mostly alfected by the lateness of 
the corn crop and the earliness of the first freeze to ascertain the various de- 
grees toward maturity of the crop this year and in a usual year for comparison. 
The following table shows the situation in the States most seriously affected : 

Degree of maturity of corn crop at time of first hilling frost 


Percentage of total com acreage. 


Fully matured, year 1915 

UsuaJyear - 

Portion of crop fit to husfe, year 1915 

U-sual year, 

Proportion of crop fit for seed, year 1915 

Usual year. 

What reduction from a normal has been caused 
killing frost: 

yield, year 1915 

Usual year 

To quality, year 1915 

Usual year — 


Wiscon- 

sin. 

Minne- 
sota. • 

Iowa. 

North 

Dakota. 

South 

Dakota. 

10 

10 

26 

8 

26 

$3 

86 

88 


84 

24 

2^ 

32 

16 

58 

83 

77 

83 

60 

98 

4 

5 

14 

2 

16 

36 

58 

61 

35 

. 59 

52 

1 48 

37 

60 

38 

11 

S 

6 

20 

9 

61 

64 

55 

60 

59 

11 

! S 

3 

20 

13 


There are also given estimates for the montlily percentages of the year’s re- 
ceipts by farmers from sales of all kinds of produce, from the sales of crops by 
States and geographic divisions, and from sales of live stock and live-stock 
products by geographic divisions. 

In a special article on The World’s Wheat in 1915, C. TsL Paugherty estimates 
that the wheat crop in non-European countries for 1913 was 1,776,521,000 bu. ; 
for 1914, 1,694,806,000 ; and for 1915, 2,064,876,000 ; and in European countries, 
for 1918, 1,783,479,000; for 1914, 1,548,372,000; and for 1915, 1,728,249,000. 

Statistical annual, 1915, E. G. Osman (Frice Current Grain Bptr, SStatis^ 
Ann, 191$, pp, BO ), — In this annual are given the production in the United 
States and movement at important centers of agricultural crops, live stock, 
and packing-house products, together with data regarding prices, 

AGEICUITTIEAL EDITCATION. 

The value of education to the farmer, O. E. Johnson ( Missonri Sta, Oiro. 
77 (191B)> pp^ tins circular a comparison is made, on the basis of data 

secured in the 1912 farm-management survey conducted by the Missouri Col- 
lege of Agriculture in the western part of Johnson County, Mo., between two . 
groups of farmers, viz, 554 who have received only a rural-school education and 
102 who have received more than a rural-school education, amounting on the 
average to practically two years in the high schools of to-day. 

These data indicate that the better educated fariher is making an income 71,4 
per cent greater than the man with less education, and even after the labor 
Income of the latter is adjusted to allow for hl^ smaller size of business, the 
former still has about 40 per cent the greater income. The facts that he 
slightly better yields and has a system which furnishes him more produefelve 
labor, and that he keeps more llte stock, s^m to show that he 
greater ability' in, the organization and handling o'f rhis busing” 1 " ; y 
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irtilization of land by bigb schools teaching agriculture. — The school 
farm; II, Home projects, W. G. Hummel (Univ. Cal. Chron,^ 16 (1914) ^ Ao* 4i 
pp. 17 (1915), No. S, pp. 309-319).— This is a discussion of the func- 

tion of land in connection with public-school agricultural instruction, referring 
briefly to present approved ideas as to agriculture in the public schools, the size, 
equipment, care, and management of the school farm, and home projects. 

The author concludes that every high school offering agricultural courses 
should own a limited amount of land, 2 or 4 acres in the present consensus 
of opinion, to provide laboratory material for class use and to serve as an 
out-door agricultural laboratory. The school training should be supplemented 
by home-project work, which provides opportunities for a greater variety and 
amount of practical agricultural work than could be carried on on a small 
school farm, and for practice in agricultural operations under actual farm con- ' 
ditions; quickens the sense of personal responsibility; emphasizes the impor- 
tance of results in agricultural operations; and is an aid to the agricultural 
instructor in becoming acquainted with farming conditions and with the boys 
and adult farmers. The projects may be production, demonstration, or im- 
provement projects, the production project being deemed truly vocational and 
more important than the other two. As a secondary function the school farm 
may also serve as an entering wedge to introduce better farming into each com- 
munity. ** The function of land in connection with the agricultural nature study 
of the first six grades is to give opportunity for observation and acquaintance- 
ship with agricultural facts, under careful guidance,” and in the seventh and 
eighth grades to give the youth an opportunity for doing practical work in 
agriculture in simple selected projects. 

See also a previous note (E. S. R., 83, p. 797). 

Mrst annual report on boys’ and girls’ club work, 1914, W. R, Hast (Apr. 
of 62 (1914) f pp. pU. ^).— 'This is a review of the progress in 

boys’ and girls’ agricultural club work in Massachusetts in 1914. The work 
included home economics, poultry, hay, market garden, canning, corn, and potato 
clubs. 

Report of the ministry of industries [of Uruguay] for 1913 (Mem. Min. 
Indus. l3iontepi4eo], 1918^ pp. 103B, figs. 89).— This is a report on the progress 
made in 1913 by agencies for the promotion of agriculture and otlier Industries 
in Uruguay. 

Annual report of the education branch on the distribution of grants for 
agiicultural education and research in the year 1914-1915 (B4. Agr. and 
Pisheries ILondon], Am. Bpt. Ed. Branch, 1914-16, pp. This report 

contains a summary of the year’s progress in agricultural education and re- 
search, notes on the various phases of agricultural instruction in each of the 11 
agricultural provinces of England and Wales, work at the research institutes, 
investigations aided by special research grants, work for which grants are paid 
from the development fund through the board, and publications. Appendixes 
contain tabulated information concerning grants awarded for agricultural 
education and research In 1914-15, research scholarships in agricultural science, 
organization lists, and other statistics. 

The celebration of the fiftieth a3aniversary of the founding of the Agri- 
cultural Institute of the University of Halle, June 15 and 16, 1914, F, 
WoHLTHANN (KUhn Arch., 6 (191$), pf. 1, pp. 1-3^).— This account Includes a 
historical review, by the director of the. institute, of the development of agri- 
cultural instruction in Germany up to and including the establishment of this 
institute, and of animal husbandry work In Germany in connection with the 
i^icatto oi the new bjaUding of the animal-breeding institute. ! 
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Course of study in elementary agriculture for tlie Wisconsin rural scliools, 
F. B. Heau) (Madison, Wis.: State Supt. Piib» histr,, 1915, pp, 12B). — ^This pub- 
lication is the result of a cooperative agreement between the States Relations 
Service of this Department, the state superintendent of public instruction, and 
the dean of the Wisconsin College of Agriculture. Topics are outlined for two 
years’ work in agriculture adapted to the seventh and eighth grades in Wis- 
consin schools. Bach year’s work includes a study of some farm animals, one 
main field crop, and related practice, while poultry and garden projects are 
carried throughout the two years. The topical outlines are arranged in sea- 
sonal sequence so far as practicable, and include suggestions for illustrative 
material, class instruction, practical exercises at the school and home and in 
the field and community, correlation with other school subjects, and references 
to the literature. 

Schools of agriculture, mechanic arts and hiomemaking. The course of 
study, L. S. Hawkins and G. A. Wokks (Univ. State F, Y, Bui. 591 (1915), 
pp. 11). — ^This bulletin contains suggested outlines of topics and courses for 
each of the four years of instruction in agriculture and home making for 
high schools of agriculture, programs for pupils and for small high schools 
maintaining courses in these sujects, and a list of recent books on agriculture. 
Changes in the New York system, effective since the fall of 1915, are also 
outlined. 

[Instruction in agriculture and home economics], Bdith K. O. Ouaek (In 
Course of Study for the Elementary Schools of 'Wyoming. Laramie, Wpo.: 
State Supt. Pub. Instr., 1915 /pp^ XlB-l^B, 138--14S). — ^Work in home 

economics and in agriculture for the seventh and eighth grades is outlined. 

Manual training in village and rural schools, G. B. Beat (Agr. Ed. [Kona. 
Apr. OoLl, B (1914), No. 6, pp. SS, figs. M). — ^This bulletin includes suggestions 
for woodworking for rural schools, and gives directions for making a cutting 
hoard, bench hook, insect case, forcing box, hotbed or cold frame, feed hopper, 
seed germinator. hammer handle, and evener and singletree. 

Student’s manual in household arts: Food and cookery, Mabtha L. Met- 
CAUF (Indianapolis: Industrial Education Co., 1915, pp. pi. 1, figs. 16 ). — 

' The object of the manual is to give training in manipulation and a good 
working knowledge of the composition of food and the principles of cookery. 
Interesting and valuable facts concerning the history, manufacture, and com- 
mercial value of each of the principal food products and about 120 tested 
recipes are included in the 21 lessons, each of which consists of class discus- 
sions, laboratory exercises, reading notes, and home work. 

Domestic science. State course of study for the public schools of Indiana 
(Dept. Pub, Instr, [J«d.3, Ed. Pubs,, Bui. 20 (1915), pp. 126). — ^Thls bulletin 
outlines in accordance with the state course of study, (1) the minimum re- 
quirements for practical arts work in the graded and high schools of Indiana ; 
(2) the aim and scope, methods of instruction, and requirements of the home 
economics work; (S) lessons in home economics arranged in seasonal sequence 
for the seventh and eighth grades and for the high school; and (4) the 
library and equipment needed. 

Home work for school credit.—!, Foultry project, J. O. Webnee ( Kam . 
Agr. Col. E 0 t Circ. 4 11915), pp. 8, figs. 5),— Tills pamphlet, which has been 
prepared primarily for use in a home project in poultry raising for school 
credit for pupils in either rural, village, or city schools, gives instructions on 
suitable buildings, feeding fowls for eggs and fattening, kinds of fowls, raising 
chicks, care of eggs, and making records of work. 
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Arizona tTniversity and Station. — ^The aonuai farmers^ sliort conrse bek! 
at tbe college of agriculture from January 8 to 15. A total of 127 students was 
registered in agriculture and 35 students in borne economics. This was an 
Increase of about 20 per cent above the attendance of any previous year, k 
feature of the course was an irrigation congress which was participated in by 
farmers, officers of water users’ associations, members of the U. S. Bedamation 
Service from Arizona and New Mexico, and irrigation engineers from Oalifornia. 

A. M. MeOmie, assistant agriculturist in tbe station, resigned January 1 to 
engage in private work. 

Iowa College. — ^Dr, Irving B. MeUius, pathologist in cotton and truck diseases 
in the Bureau of Plant Industry of this Department, has been appointed asso- 
ciate professor of plant pathology. 

Maine University. — Dr. Merritt O. Pernald, the first member of the faculty of 
the institution, its acting president from 1868-1871, and its president from 
1879-1893, died at Orono January 8, at the age of 78 years. Dr. Fernald also 
served as emeritus professor of philosophy from 1893-1898, when he retired 
under a special pension from the Carnegie Foundation for the Advancement of 
Teaching. 

Missouri tlniversity.— W. M. Began, instructor in dairy husbandryf Ms re* 
signed to take charge of the dairy husbandry work at the Nevada Fniversity 
and Station, beginning January 1. L, W. Wing, jr., a graduate student in Cor- 
nell University, has been appointed assistant in dairy husbandry. E. M. Par- 
rish, instructor in soils and farm crops at Tuskegee Institute, has been appointed 
dMionstrator for negro farmers tn Missouri for the six months each year begin- 
ning March 1, vice O. S. Woodard, who declined the appointment previously 
noted. 

Hebraska University. — ^Elmer Lamont Khodes has been appointed Instructor 
in farm management, beginning February 1. B. E. Holland has resigned as 
assistant in instructional agronomy to become county agent of Kimball County. 

Nevada University and Station.— Charles E. Fleming, grazing examiner of the 
For^t Service of this Department, has been appointed professor of range 
management, beginning in February. It is planned to undertake experimental 
work in methods of range improvement and management, largely along botanical 
and economic lin^. 

Texas Station. — J. J. Taubenhaus, Ph. D., associate plant pathologist at the 
Delaware Station, has accepted an appointment as plant pathologist and physi- 
ologist, beginning February 1. 

Wisconsin University and Station.— H. W. Stewart has been appointed assist- 
ant professor of soils, and Dr, J. H. Coffman instructor in veterinary science 
$n the college of agriculture and assistant in veterinary science in the station. 

Section of Agriculture, American Association,— Tbe two features of tbe meet- 
ing of the Section of Agriculture of the American Association for tbe Advance- 
naent of Science, at Columbus^ Ohio, during the holidays, were the addrej^ of 
tbe retiring vice-present, Dr. I*. H, Bail^, and a i^mposium on The B^atloh 
of'Sci^^ee to Meht Ftodnction,, „ ^i;; ' - ' , 
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Br. Bailey’s address was in a sense a continuation of his vice-presidential 
address of last year (B. S. B., S2, p. 102), the subject being The Forthcoming 
Situation in Agricultural Work, II. In this he dealt first with questions of 
organization, administration, and relationships of agricultural work— the 
tendency, as he saw it, to overorganize and the danger of centralized adminis- 
trative control. He expressed the feeling that we are in immediate danger 
of developing in our institutions a set of administrative officers controlling 
affairs, who are separate in spirit from the real work of research and 
education,” 

To maintain the proper external influences and to carry forward the work 
through other agencies than the state agricultural colleges, the speaker advised 
the extension of rural teaching founded on agriculture into general and liberal 
arts institutions “to the end that they may be made a means of culture, a 
force for training in citizenship, and a broadening influence in the institu- 
tions ; ” and he pointed to the opportunity for a new kind of agricultural insti- 
tution of very high grade, founded on private endowment. Of the latter he 
said : “ This will be a coordinating and leadership institution, teaching advanced 
and special students in some subjects, engaging in research, but in the main 
maldng its contribution as a place for conference, for consideration of the 
large civic and social relations of rural life, and as a voluntary mieeting place 
on common and neutral ground for all the forces that lie in the situation.” 
Such an institution would afford “ better opportunities than the land-grant or 
other state-named institutions are likely to give the freest men.” It would 
’‘conserve the independence and the opportunities of the boldest prophets,” 

The symposium on The Kelation of Science to Meat Production comprised an 
introduction by President W. O. Thompson, of Ohio State University, and four 
papers setting forth different aspects of the question. 

Dr. Thompson defined the Nature of the Problem, the background of which 
lies in the fact that the people of this country have been a meat eating people 
for many generations, and any limit to the supply or any execessive cost will 
meet with serious objection. The problem of meat production is largely an 
economic one In farm management. It has been affected by the change which 
the whole country has been undergoing— the change in farming conditions, the 
extension of agriculture to new regions, the breaking up of the public domain, 
and the restriction by barbed wire. The rapid development of cities In the 
Bast and Central West has made a demand for dairy products which has tended 
to increase the dairy industry, even in the vicinity of small towns, and this in 
turn has affected the keeping of beef cattle. The large risk sustainedi In live 
stock keeping has contributed another angle, as has also the problem of advan- 
tageous marketing, The size of farms has been reduced, with less land given 
up to pasturage in the Central West, and the tenant system has increased. This 
system does not favor beef production. 

Br. Thompson maintained that the problem is not a haphazard one, but in- 
volves, definite factors and must be studied from a broad standpoint, including 
the relations to systems of farming and the maintenance of fertility, the main'^- 
nance of the health of live stock to reduce the risk, and advantageous marketing 
conditions, in the firm belief that the laborer shall receive his reward. 

President H. J. Waters, of the Kansas Agricultural College, outlined tlie 
following points to be borne in mind in considering the question of meat supply: 
<1) There is a constant reduction in the per capita consumption of meat as the 
result of a widespread camraign against meat eating. If the consumption should 
be reduced in the next half century to the average for the world we . could 
provide for tv^ce the pri^nt population. (2) Meat production must yjleld a 
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larger net profit than grain and hay farming to induce farmers to follow It. It 
involves more work, more risk, and keeps farmers employed the year around. 
(3) The meat production of the world has been at a standstill for the past 
five years. No large increase can be looked for in Argentina or Australia, as 
the economic and practical limits have about been reached. Any increase must 
come from home production, on the farm mainly and not on the ranges. This 
means that the problem of meat production must be solved on relatively high 
priced lands. 

President Waters enumerated some of the ways in which science may help 
live stock farming. It may do this by equalizing the feed supply from year to 
year, by showing the farmer how a surplus of feed may be carried over, as 
in the silo for example, to tide over lean years. Tears of drought force the 
selling of stock on a glutted market, which necessitates the farmer starting 
anew. Fluctuating values, high and low, restrict production alike, for they 
restrict the carrying of young stock; high prices stimulate close selling and 
the slaughter of young stock. 

The improper balancing of feeds was cited as perhaps the greatest source Of 
loss in feeding. Science has made us cautious about compounding mathe- 
matical rations, as was formerly done, and has taught something of the value 
of proteins from different sources, and of the relations of mineral constituents 
of feeds to efficient nutrition, growth, and reproduction. Again, breeding offers 
further opportunity for improvement, and science may also help the farmer to 
meet the changes in the demand of the market. For example, the use of 
vegetable oils has reduced the price of lard and increased the demand for bacon 
and ham hogs. This may help to conserve the meat supply. 

Science may also help by disclosing the factors of growth. Already there is 
a basis for a better understanding of this as a result of recent investigation. 
Such investigation upon the stunting effect of food deficiency, for example, has 
shown the practicability of letting animals grow when the farmer has feed and 
letting them rest when feed is scarce ; the retardation of growth is not so serious 
as was formerly thought. These and other studies of growth factors it was 
believed may have a practical bearing on meat production. 

Prof, H. W. Mumford, of the University of Illinois, discussed The Problem 
of Meat Production on the High-Priced Lands of the Middle West He eon* 
tended that the seven corn-surplus States — Ohio, Indiana, Illinois, Iowa, 
souri, Kansas, and Nebraska— constitute the iiatoal center of beef production In; 
this country. Corn-fed cattle are the distinctive feature of the cattle industry 
of the country, and cattle raising in the corn belt provides a market for the 
crops grown on the farm and at the same time conserves the fertility of the 
soil. 

As a result of changed conditions a large percentage of the feeders do not grow 
their live stock but now purchase their stockers and feeders from the great 
breeding ground of the Southwest As a r^ult of this change, the business of 
cattle feeding has gravitated into the hands of large feeders, the capital, risk, 
and business skiU involved, and the distance from markets, deterring many 
farmers from attempting to convert their corn into beet But in order that 
beef production in the corn belt may take its proper place, it was deemed desir- 
able that the business should be distributed more generally among farms of 
average size. The belief was expressed that **an increasing proportion, and 
eventually a large proportion, of the cattle matured in the corn belt must be 
reared there/* and it "was thought that certain lands there might be advantage- 
ously used for the puipose. 
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remunerative and reasonably stable market were declared indispensable to 
the further development of the industry. An increased meat supply will come 
only as a result of higher prices. For a generation or more meat produ^^ts 
have been sold at a price which does not cover the cost of production under 
present-day conditions. It was prophesied that any considerable increase in the 
production of beef cattle in the United States will come from the establishment 
of small herds on many farms, rather than of large herds on extensive areas ; 
and it was maintained that no considerable area offers more favorble conditions 
for beef production than the corn belt, and hence that that section holds, the 
key to the solution of the cattle situation. 

The Economic Aspects of Meat Production and Marketing were treated by 
Prof. L. I>. Hall, of the U. S. Department of Agi'iculture, who showed that while 
there has been an apparent decrease in meat animals, due in part to the method 
of census taking, a reaction has taken place in the last two or three years in 
favor of a restocking of farms. This was cited to show the readiness with 
which the industry can respond to the stimulus of increased returns. 

The present problem of marketing was stated to relate in very large measure 
to the great central markets, at which more than half of the cattle, two-thirds 
of the swine, and approximately four-fifths of the sheep of the country are 
slaughtered. The situation is further complicated by the fact that the financing 
of live stock production and feeding, especially of cattle and sheep, is largely 
centralized in these market centers; by the periodicity in the marketing of 
certain classes and grades of live stock, which gives buyers the advantage; 
and by the custom of consigning the bulk of the stock to the markets on one, two, 
-'or three days of the week. “ It is evident that every effort should be exerted 
to take up the slack in a system that contemplates raising a steer in Texas, 
grazing him in Montana, fattening him in Iowa, selling him in Chicago, 
slaughtering him at New York, and sending surplus fresh cuts in refrigerator 
cars as far west as the Missouri Elver.” A tendency was noted to develop local 
slaughtering and packing industries and farmers' cooperative packing com- 
panies. The marketing of live stock, particularly of hogs, is coming to be re- 
garded as the limiting factor of their production. 

One of the greatest needs of tlie live stock industry, it was pointed out, is 
more complete official information for growers and feeders as to the supply 
and distribution of meat animals, both fat stock and feeelers, the movement of 
live stock, quotations at the various markets based on standard classes and 
grades, and the stocks of fresh meats and meat products at principal points. 
Such information, it was maintained, would contribute very materially to the 
stability of conditions and give the producer a truer understanding of the econ- 
omics of his business. 

Dr. A. E. Ward, of the Bureau of Animal Industry, discussed the topic of 
Disease Control as a Factor in Meat Production. In this he showed the 
enormity of the direct loss from animal diseases, estimated to axnoimt to ap- 
proximately $212,000,000 annually. About 58 per cent of the meat and meat 
animals are slaughtered under federal inspection, which furnishes a reliable 
means of studying the ravages of animal diseases. The greatest losses are from 
diseases that have been demonstrated to be preventable and controllable. Nearly 
two per cent of the animals slaughtered under federal inspection in 1014 were 
condemned in whole or in part on account of disease. Tuberctilosis caused the 
largest number of condemnations and hog cholera next The bhrden which 
these losses impose on the meat producing industries of the country was em- 
phasized. The blighting effect of Texas fever upon a large section of the 
country was also referred to, and the success In the campaign for .eradication 
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of the tick, started in 1906. was pointed ont. As a result of this campaign 
253,000 square miles, or about one-third of the area, has been freed of ticks. 
Other diseases mentioned as exacting an immense toll on the* stock industry of 
the country were contagious abortion in cattle, blackleg, and foot-and-mouth 
disease. 

'I'he importance of the control of animal diseases in relation to the production 
of meat and^the live stock industry was summed up in the statement that ** the 
good judgment and knowledge possessed by the individual producer of animal 
food products concerning the diseases of his animals will determine his success.” 

Director W. H, Jordan, of the New York State Experiment Station, has been 
chosen vice-president of the section for the lu-esent year. 

American Society of Animal Production. — The seventh annual meeting of this 
association was held at Manhattan, Ivans., December 22 and 23, 1915. 

President H. J. Waters, of the Kansas College, gave an address entitled The 
Use of Food by Swine, in which he summarized results of work at the Ivansas 
Station on supplements to corn. A paper by E. B. Hart and B. V. McCollum 
discussed The Influence of Strictly Vegetable Diets on the Growth and Repro? 
duetion of Swine, showing on the basis of work at the Wisconsin Station much 
more favorable results from a mixed grain ration plus meat than on the grain 
ration alone. 

A paper on the inheritance of fertility .in swine was presented by E. N. 
Wentworth and 0. E. Aubel of the Kansas Station. This paper dealt with a 
statistical study of over 3,500 litters of Poland Chinas. 

One session was devoted to a discussion of courses of .study In animal luis^ 
bandry. E. S. Savage, of Cornell University, made a plea for greater attention 
to the fundamental sciences in training for prospective teachers and Investi- 
gators. W. A. Cochel, of Kansas, urged an ample preparation in agronomy, 
W. 0. Coffey, of Illinois, contended that the so-called practical subjects should 
foe retained in the curriculum but not permitted to dominate it. 

Olhcers were elected as follows: President, W. A. Cochel, of Kansas; vice- 
president J. M. Evvard, of Iowa; and secretary-treasurer, F. B. JMorrison, of 
Wisconsin, 

Hiscellaaeous. — ^The Entomological Society of America met at Columbus, Ohio, 
December 29 and 30, 1915. Othcers were elected as follows: President, F. M. 
Webster of this Department, whose subsequent death has been noted; vice- 
presidents, E. P. Felt, of New York and A. h. Melander, of Wasiiington; secre- 
tary-treasurer, J, Aldrich, of Indiana; and arldltional inemi)ers of the 
executive committee, H. T. Fernald, of Massachusetts, W. E. Britton, of Con- 
necticut P. J. Parrott, of New York, and 0. G. Hewitt, of Canada. 

The Florida Entomological Society has been organized with 15 charter 
members dntl the following oflicers: President, J. B. Watson, of the Florida 
Station; vice-president Wilmqn Newell, of the State Plant Board; and secre- 
tary-treasurer, R. N. Wilson, of tills Department. 

The American Association of Agricultural College Editors is to hold its 
fourth annual conference at the Kansas State Agricultural College, June 2X 
to 23, ' 
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The feeling that there is an antagonism between science and what 
is designated as “ common sense” still finds expression. It is a feel- 
ing that the two are not only quite different but are in some way 
opposed to each other, or not equally dependable from a practical 
point of idew ; and that common sense must be the test of all pro- 
posals and the mainstay of the practical man. It is a survival of 
the idea long held that science is a kind of hobby, chiefly for the 
men who pursue it; that whUe it may throw light on the abstruse 
problems of the universe it is not to be the guide of the practical 
man, and that its adlierents are impractical. 

While this view has been very greatly modified as a result of the 
work of our agricultural institutions, it still persists to some extoit 
even among those who appreciate and follow the work of agricul- 
tural investigation; and it has to be met by experiment station men 
and extension worWs. It is a failure to understand the nature of 
science. It confuses science with theory, and r*egards the term 
“ scientific ” as synonymous with theoretical. Theory and hypothesis 
aid in the development of scientific knowledge, but pure theory is 
not science nor is science mere theory. 

It is natural that farmers who have developed their industry from 
experience and out of their own self-reliance should often look ask- 
ance at proposals which they can not understand and can not subject 
to their usual method pf test. Their reliance on their common sense 
is not a thing to be criticized, nor the fact that they may require to be 
convinced of the practical value of science in their business. The 
main thing to be desired is that they should maintain an open mind 
and estimate each kind of guidance fairly and on its own merits. 
This is not done at the present stage if the findings of science are 
dismissed as theoretical and visionary, and as a matter of course 
inferior to the product of practical judgment. The essential.thing is 
an open mind, which wMle exercising the best of common sense will 
not shut out the evidence. 

An illustration of the feeling that science is not common sense 
but something far more subtle and ethereal not infrequently crops 
out on occasions where agricultural workers are called upon to 
^plain the character and practical applications of tixeir. actiyity^ 
^ ^ , ; ’ • * 4cd 
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While a gratifying degree of tolerance is commonly exhibited toward 
the scientific aspects of the work, the speakers are repeatedly brought 
back to the “ common sense ” plan or theory or view, and are called 
upon to justify their statements on “ a common sense basis.” The 
intimation often is that science has no part in the latter, but that 
viewed in such a light the science is usually found visionary and 
not a thing to be followed. The “common sense proposition,” on 
the other hand, is the test applied and is apparently thought of as 
the reliable and practical one, and as usually opposed to suggestions 
developed through investigation. In such instances science has little 
real standing unless it chances to accord with the prevailing idea of 
common sense, despite the fact that what was supposed to be com- 
mon sense in farming has often been found in error. 

Perhaps this is mei’ely a reflection of a feeling that science is 
not practical — at least until it has been proved so by this arbitrary 
measure, and that it is devoid of some quality which enters into good 
common sense; a belief that man gets his practical knowledge by 
another means, and relies on his shrewd judgment and intuition. 

A similar idea was carried in a recent review of a bulletin in a 
farm paper. In speaking of the attitude of the author the editor 
remarked: “Nor do we cai-e how unscientific he may be so long as 
he is practical.” This was probably a careless statement, intended to 
lay special stress on the importance of an experimenter being prao 
tical, rather than to encourage xmscientific writing. The idea tW a 
station man may be practical although unscientific is contrary to the 
underlying thought of experiment station work, as is likewise the 
suggestion that a fact or a rule of practice may be unscientific and 
yet practical. "We may not fully understand the scientific principles 
underlying the practice, but this does not admit that there is a 
possible antagonism between them or an absence of principle. It is 
fundamental that all sound practice accords wjth scientific principles 
and facts as soon as we are able to determine them. 

What is commonly designated as common sense is the result of 
practical experience, coupled with sound judgment and often with 
good business instinct. Its basic quality is judgment, which in turn 
depends on information, and its most prominent attribute is that it 
is supposed to he practical and has in it the elements of succe^. It 
is thought of as an individual quality, acquired rather than taught, 
and often supposed to combine a degree of intuition or unusual 
sagacity. ' ' 

It is not formulated in definite terms, and the elements which com- 
prise it in particular cases often could not be analyzed oi; enumerated. 
Hence, it is absorbed rather than learned, and it is pa^d- on by that 
m^s and by imitation. Common sense is popularly looked on as 
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something developed from the resources vrithin the individual. The 
information on -which it is based is usually regarded as personal 
and asTiaving come out of experience and shrewd reasoning. There 
is little discrimination between such information and that which has 
been absorbed from reading, institute lectures, and the like. Indeed, 
many a man credited with large common sense probably does not 
realize the actual source of his information and power. 

Common sense, whether of high or low degree, is in effect a product 
of reason and judgment applied to the facts and conditions as they 
are seen. It rests upon information and its interpretation. So does 
science. There is some very bad common sense, as there may be bad 
science. 

Scientific facts are derived more accurately than personal impres- 
sions, by providing conditions which tend to guard against error 
or imsconstruction. Because the facts developed by scientific methods 
are accurate, dependable, unprejudiced, and not influenced by purely 
local conditions, they furnish a safe basis for intelligent reasoning 
along either practical or scientific lines. The scientific method of 
deduction is" more cautious and more restricted in its generalizations 
than personal judgment may be, but as far as it goes there is notliing 
antagonistic in it to good common sense. The mibstitution of facts 
derived in a manner to make them thoroughly reliable, in the place 
of current notions, traditions and observations, instead of detracting 
from the practical value and reliability of personal judgment 
strengthens it and noakes it a safer basis for action. 

There is no reason why the practical man’s judgment should not 
be based on the best and safest sources of information available, and 
this is exactly what is taking place, whether it is fully realized or 
not. As a matter of fact, science is becoming more and more an aid 
to sane and logical practical judgment in agricultural affairs. The 
more science furnishes the means for intelligent understanding and 
this understanding becomes disseminated among the people, the more 
common and reliable may “ common sense ” be, and the further will 
it be removed from the elements of mysticism, superstitioi\, and 
dogma. Confidence in it will not suffer by reason of this chmge, 
for it will then rest upon intelligence in the things that actually are, 
combined with sound judgment and clear thinking. 

There will always be abundant call for the exercise of keen judg- 
ment in every branch of farming— not that science is unpractical 
but that its application may not be practical or economic under a 
given set of conditions. It has not always been given a practical 
interpretation or harmonized with the conditions of practical farm- 
ing. Our science, so far as it is recommended to the practicd man, 
should be able to ^and the common-sense test, i, e., the test of i^acr . 
tical. trial or of good practical judgment. If it does not, lhe :fault 
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is probably with its application or its interpretation in practice 
rather than with the science itself. But it is becoming more prac- 
tical and dependable every year, and it is the most reliable basis of 
information available to the agricultural industry. 

So far from being incompatilSe or antagonistic, therefore, science 
and common sense supplement each other in forming practical judg- 
ment, and as the former becomes disseminated it enters more and 
more largely into the composition of the latter. The two are not to 
be contrasted or set over against each other, or thought of as »)me- 
tMng essentially different in kind. It is very evident that through 
the years practical experience and judgment unaided have not proved 
an adequate basis for pi’ogress ; and our present experience is demon- 
strating that the more science there is incorporated in common sense, 
the sounder will it be. The more the farmers can be brought to see 
and understand this, the easier will extension teaching become, 
because the attitude will be more receptive. 

Those who are in close contact with the farming people are con- 
scious of a verj' decided change in the great body of them, in the 
attitude toward science itself, as well as toward its teachings. Along 
with the growing appreciation and expectation of science has come 
a deeper understanding of it and of its nature. It manifei^s itself 
in something more than confidence in science and a readiness to ac- 
cept its teachings. It is an' evidence of the wider growth of the 
science spirit, a gathering of something of the spirit of science by the 
people, not necessarily a conscious change or recognized under that 
name, but evident in a broadening of views and a change in attitude. 

It is a natural result of association. It has come with a wider 
familiarity with science and its methods, with the development of it, 
and with an almost daily association with it in practice and reason- 
ing. It is an effect on the man himself and his mental habit. To him 
science is no longer for a special class or merely of theoretic interest; 
but it is practical, it is for use, and it is within the reach and under- 
standij^g of busy practical men. 

Ko one can come to something of an understanding of aaence and 
associate it with his daily life without being influenced by it. It 
is not merely employed in a thoughtless routine way, but it becomes 
a part of him just as his practical experience is, and it affects his 
outlook and attitude toward new things, just as it does his action. 
It makes him more critical and discriminating in regard to the 
source of new information, it breaks down his prejudices, and it 
strengthens his judgment and “hard common sense.” Instead of 
leading him to follow rules blindly it makes Mm think and reason 
intelligently; it develops an inquiring habit, a desire to undetB^nd, 
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Tliis is illustrated by an old farmer in the South who, in describ- 
ing a method he was following in putting in a crop, said : “ I Icnow 
this method gives the best result but I wish I knew why.” Until 
recently the theory of agriculture and the rule of practice was dog- 
matic. Tt was based on some one’s opinion, frequently crystallized 
into a tradition, without the actual facts. The average man did not 
distmgui^ facts'^iProm notions or opinions. These were a result of 
general observation and experience. Experience is as good a basis 
for facts and for truth as any other, so it is rightly gathered and 
interpreted, without prejudice or preconceived idea. But very often 
this has not been the ease. 

The farmer has learned through his association with science the 
difference between dogma based on assertion and a true fact. The 
thinking farmer of to-day does not accept some man’s dictum unless 
he has the facts. He has had impressed upon liim the danger of 
half traths; he expects the man who advises him to have the facts 
behind him, not ahead of him. He finds facts more valuable and im- 
pressive than argument. The truth is what is wanted by the large 
body of farmers, and the demonstration of this rather than its asser- 
tion is the strength of extension teaching. The acceptance of new 
facts has aroused reason and created an open mind. As has been 
said, “long-continued practice solidifies opinion and makes it im- 
pregnable to evidence. We come at length to substitute habit for 
reason.” The introduction and acceptance of new ideas breaks up 
this habit. 

The man of scientific mind seeks to know the facts first of all; he 
makes his inquiries long before he has an opinion. He realizes the 
importance of this. A large body of farmers is coming to realize 
it also. To a greater degree than ever before it is recognized that 
“we can not solve our questions by unscientific polemics, however 
much we may settle them for the time being.” Carefully collected 
evidence has become the basis for conclusions and theories, and these 
viewed in the spirit of science remove the fear of truth and the fear 
of dbgma. # 

In a very large measure, then, the farmer has come to a realization 
that science is for him in his daily life; that he is to “practice with 
science,” and that its influence on his method of thought and open- 
minded attitude is hardly less than its practical results. In other 
words, that truth is valuable not only on its own account but for the 
range and reach it imparts to the mind. 

These things have come about very largely from the work of the 
experiment stations, and especially aS a result of the ex;perimental 
method. The change began when the experiment stations- began to 
apply the test of science to tradition and to dogma, and employ, the 
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method of science in getting at the truth. The farmers began to see 
the difference and to catch something of its meaning. It was the 
application of the experimental method in determining facts. This 
difference between opinion and fact has been propagated more and 
more widely each year, through the teachings of the agricultural 
colleges, short courses, the farmers’ week, the movable schools, the 
agricultural press, and all tliose agencies which hs^e been so influ- 
ential in disseminating information and understanding. 

There has been no more significant development in agriculture in 
all time than the acceptance during the past quarter of a century of 
the truth that scientific experiment and research are the most effec- 
tive means for determining methods of improving and safeguarding 
agricy^ltural production, and that the profits of agricultural practice 
depend upon the operation of economic laws and the management of 
agricultural operations in accordance with business principles. Such 
a widespread acceptance could not have resulted if some measure of 
the spirit of science had not been caught by the large body of the 
people. 

Naturally the spread of the science spirit is not restricted to the 
business and practice of farming. It affects the entire man, and is 
felt throughout the whole horizon of life in a broader attitude 
toward questions relating to public welfare. This is indeed a great 
gain for scientific research and science teaching. 
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Theoretical and physical chemistry, S. L. Bigelow {Xeto York: The Century 
Co., 1914, pp. Xlll-i-oU, figs. 8t). — volume Intended for use in a course of 
lectures on elementary theoretical and physical chemistry, and of general 
interest to agricultural chemists. 

International catalogue of scientific literature. B — Chemistry (Infemat 
Cat. Sd. Lit., 12 (1915}, pp. Till -^910). — ^The twelfth annual issue of this cata- 
logue (E. S. E., 33, p. 201), which contains schedules and indexes in four lan- 
guages and a subject and an author catalogue. The material catalogued was 
received between October, 1912, and September, 1913. 

A study of the chemical and physical properties of oils distilled from the 
various parts of the plant Acorns calamus, G. A. Exjssell (Jour, Amer. Chenu 
Boo., 37 (1915), Xo. 10, pp. 2S87-2394» fig* l).-^Acorus calamus, commonly 
known as “ calamus,” when cultivated on upland soils yields less oil than when 
grown in its natural habitat, which is low, wet, and boggy. While all parts of 
the plant yield oil, the roots show the largest percentage yield. The oils 
obtained by steam distillation from the various parts of the plant, viz, aerial, 
rhizome, and roots, possess varying physical and chemical constants. Qualita- 
tive tests showed phenols to be absent in all of the samples. Aldehydes, how- 
ever, were found in all of the oils, and “ it may be inferred that the production 
of aldehydes is greatest in the part of the plant exposed to the action of sun 
and air, and that this production diminishes as these factors are more or less 
shut off.” Fractionation of these oils indicates that the components of each 
are present in varying amounts, and that the components themselves vary to 
some extent 

Oxidation and polymerization of soy-bean oil, N. I. A. Tavekne (Ztachr^ 
Ange%o. Ohem., 28 (1915), No. 42, AufsatisfeU, pp. 249-251). — Oxidation in the 
air at room temperature was carried out by Fahrion’s method, and the hydroxy 
acids determined after 30 days’ exposure were found to constitute 38.4 per cent 
of the oil. Oxidation at 70® 0. was carried out in the apparatus of dSnthe® 
and was complete in 30 hours. 

Oxidation in air at 150® was also carried out by heating in a beaker. The 
molecular weight rose in 10 days from TIO to 1,780. This indicated polymeriza- 
tion or condensation along with the oxidation. The oil became solid and as- 
sumed a reddish-brown color. It contained 31.8 per cent hydroxy acids and 63 
per cent fatty acids soluble in petroleum ether. The iodin number decreased to 
64,8. Heating for 14 days at 135® gave a thick oil containing 27.2 per cent 
hydroxy adds and 65.5 per cent fatty acids with an iodin number of 65.7. These 
figures indicate the possibility of using soy-bean oil in the linoleum industx'y. 


« Xtschr. Angew. Chem.» 10 (1906), No. 51, pp. 2087-2099, figs. 21, 


28855"'— No, 5— 16-^2 ' 
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Contrary to the findings of Genthe the author obtained complete oxidation 
in 45 hours in iiltraviolet rays. A iead-manganese rosin compound containing 
6.28 per cent lead and 5.76 per cent manganese was found to be the most active 
agent for hastening oxidation. 

Soy-bean oil is readily polymerized, though not to so great a degree as lin- 
seed oil. On heating the oil at 150® in an air bath the iodin number was found 
to have decreased from 137.5 to 90.5, while the molecular weight remained 
constant and the oil liquid. Higher temperatures gave no^ better results. By 
adding 30 per cent of linolic acid to the oil and heating to 250® the iodin num- 
bers were reduced but the oil remained liquid. Heating the oil at 300® for 
12 days caused it to become solid, and after 17 days to become insoluble in 
benzene. The molecular weight of a sample heated for 10 days at 300° rose to 

I, 200. Adding 1 per cent oxidized soy-bean oil to fresh oil and heating to 300® 
caused the mass to become solid in 7 days. 

The isomeric tetracetates of xylose, and observations regarding the ace- 
tates of meliblose, trehalose, and sucrose, G. S. Hitdson and J. M. Johnson 
(Jour, Amor, Chem, Soc., S7 (1915), No. 12, pp. 2748-275S). 

Bromoacetylxylose and beta-triacetylmethylxylosid, J. K. Dale (Jour. 
Amer. €hem. Soc., 37 (1915), No. 12, pp. 27^5 27^.7). 

The preparation of melibiose, 0. S, Hudson and T. S. Harding (Jour. Amer. 
Chetn. Soc., 37 (1915), No. 12, pp. 2734-2736). — Following the main lines of 
Loiseau’s method uniform yields of from 175 to 200 gm. of melibiose were ob- 
tained from 500 gm. of pure raffinose (B. S. R., 32, p. 711). The product was 
colorless and gave a correct value for its specific rotation, 
r A second crystallin 5-fructose pentacetate (a-5-fructose pentacetate), C. S. 
Hudson and D. H, Brauns (Jour. Amer. Chem. Soc., 37 (1915), No. 12, pp. 27S&- 
2743 ). 

The effect of sodium chlorid upon the action of invertase, H. A. Bales and 

J. M. iS'ELsoN (Jour. Amer. Chem. Soc., 37 (1915), No. 12, pp. 2769-2786, figs. 
4).— The experimental data indicate that the hydrogen ion concentration re- 
mains constant throughout the whole course of the inversion of cane sugar by 
invertase. 

**At the optimum of invertasb action, the salt effect of the sodium chlorid 
seems to approach zero, and as we depart either side from the optimum we got 
an increasing salt effect. The use of buffers (tampons) for regulating the con- 
centration of hydrogen ion introduces a certain salt effect. The most satisfactory 
region for using buffers in invertase velocity measurements is in the neighbor- 
hood of the optimum zone where the salt effect is a minimum. In the region 
of enzym activity it is necessary to measure the concentration of hydrogen ion, 
and It is not permissible to calculate it from the molarity of acid used. The ' 
addition of sodium chlorid to solutions of hydrochloric acid causes an increase 
in the concentration of hydrogen ion as measured by the electromotive force 
method and by the hydrolysis of cane-sugar solutions.” 

Acid potassium and acid sodium pixthalates as standards in acidimetry 
and alkalimetry, W, S. Hendrixson (Jour. Af}m\ Chem. Soo., 37 (1915), No, 
10, pp. 2352-2359).— The salts have been applied as acidimetry and alkalimetry 
standards. It has been observed by the author that ** the results obtained by 
using silver, benzoic acid, and the two acid phthalates as standards are almost 
identical. So far as the results go they indicate that one of the organic stand*- 
ards is as good as another in point of accuracy. The acid phthalates have some 
advantage in their much higher molecular weights, their , greater solubility, and 
the fact that they can be prepared pure and true to the formulas accepted for 
the anhydrous salts without the use of unusual and time-consuming methods of 
purification.” 
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!Pwo methods of separation of the metals of the alkaline-earth group, 
Alice G. Pateeson (Jour. Amer. Chem. 8oc., 87 (1915), No. 10, pp. 2346-2332 ). — 
The methods devised are based on the slight differences in solubility of the 
relatively insoluble salts of the group, both being applications of the principle 
involved in fractional precipitation. If two or more precipitating agents are 
added to a solution containing a mixtee of salts, any given metallic ion will 
unite with that acid ion which forms the least soluble salt 

Detailed procedures for the qualitative separation of the alkaline-earth 
metals, based on the above principle, are given. It is thought that the principle 
may have a wider application in general analytical work and may perhaps be 
valuable for quantitative separations. 

Nephelometric estimation of phosphorus, P. A. Kobeb and G, Egekee (Jour. 
Amer. Chem. 8oc., 87 (1915), No. 16, pp. 2378-2381, figs. 2). — The reagent of 
Pouget and Chouchak (E. S. R., 20, p. 703 ; 21, p. 105) for the estimation of 
phosphorus has been so modified by the authors as to be stable, colorless, and 
both quantitatively and nephelometrically applicable. The preparation of re- 
agents and detailed procedure for the estimation of phosphorus is described. 
The authors have shown that 0.005 mg. of phosphorus in 10 cc. of solution, or 1 
part in 2,000,000 parts of water, is easily determined quantitatively with the 
nephelometer (E. S. R., 30, p. 410). The method, as a rule, is applicable directly 
to any solution containing phosphates but no organic matter, provided the solu- 
tion is neutral or slightly acid and not turbid. 

On the accuracy of Neumann's method for the estimation of phosphorus, 
H. S. H. Waedlaw (Jour, mid Proo. Roy. Soo. N. 8. Wales, 48 (1914), pt. 1, 
pp. 73-98). — ^After a critical study of the possible sources of error in Neumann's 
method for the estimation of phosphorus, the author concludes that the values 
obtained in the estimation of phosphorus are always high. The error increases 
with the amount of phosphate estimated, and its source is an excess of molyb- 
denum carried down in the precipitate of ammonium phosphomolybclate. The 
error is independent of the rate of addition of the precipitant or the time of 
contact between the precipitate and the mother liquor, and it can not be reduced 
by lowering the temperature of precipitation, as this leads to incomplete pre- 
cipitation,- 

On the factor to be used for the calculation of the phosphoric acid in Neu- 
mann's method; the factor as infiuenced by the water used for washing the 
yellow precipitate, S. L. Jonini and E. H. Kellogg (Jour. Franldin Inst., 180 
{1915), ifo. 8, pp. 849-867). — ^The authors have shown that the factor used for 
the calculation of phosphoric acid in Neumann's method is to a degree infiuenced 
by the amount of water used for washing the ammonium phosphomolybdate. 
Losses of from 1.07 to 3.95 per cent of the phosphorus employed were observed 
when washing the yellow precipitate with four successive portions of 150 cc. 
each of ice-cold water. By washing the precipitate with but three portions of 
50 cc. each the losses were smaller, ranging from 0.89 to 3.2 per cent, and this 
procedure is recommended. The more material used in the method the smaller 
was the percentage of phosphorus lost in the filtrate and washings. Analytical 
data indicate that the ammonium pho^homolybdate is not absolutely insoluble 
in tlie liquid from which it is precipitated, the losses ranging in the experiments 
reported from 0.4 to 0.77 per cent of the phosphoims employed. 

•it has been found to be more convenient to use a SOO-cc. round-bottom fiask 
than a 500 to 750 cc. fiask for the formation of the yellow precipitate. A large 
fiask, however, is necessary for the oxidation of organic matter' if ; such , be 
present. ' " ' ' ' ■ ^ 

See also a previous note (E, S. R., 33, p, 803). - " 
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TE© voltimetric determination of phosphoric acid in calcium phosphate, 

I. M. Kolthopf (P/mm. W6e/c&7., 52 (1915) ^ No. 29, pp. 195S--1055) . — ^A weighed 
quantity of the phosphate is dissolved in dilute hydrochloric acid, rendered 
neutral to dimethylaminoazobenzene, and made up to a definite volume. A solu- 
tion of disodium phosphate with the indicator is recommended to be used for 
comparison. To an aliquot portion an excess of sodium oxalate neutral to 
phenolphthalein is added and the solution titrated with tenth-normal alkali. 
One cc. of tenth-normal alkali is equivalent to 7.1 mg. PaOs. The presence of 
carbonate in the phosphate does not interfere with the determination. 

The method may also be applicable to the determination of phosphorus in 
urine. 

Detection of various mineral and alkaloidal poisons in waters, P. Beeteatt 
{Jour. Phann. et CMm., 7. ser., 12 (1915), No. 8, pp. d8-7S).— A procedure for 
the separation of alkaloidal from mineral poisons in waters is outlined, and. 
tests for the detection of certain alkaloids (brucin, colchicin, atropin, morphin, 
strychnin, and veratrin) in the water are given. The separation of copper, anti- 
mony, arsenic, barium, mercury, lead, zinc, and the cyanids is described in detail. 

The determination of gases dissolved in waters and effluents, A. A. Swan- 
son and G. A. Htjeett (Jour, Amer, GUmn. Boo., 37 (1915), No. 11, pp. 2490-259Q, 
figs, 2). — ^The authors describe two new pieces of apparatus, illustrated by 
figures, for the determination of dissolved gases in water. Procedures for the 
determination of oxygen, carbon dioxid, and nitrogen are given. The. experi- 
mental data submitted indicate that great accuracy is possible with the method. 

The determination of nitrogen contained in vegetable matter according to ' 
the Gunning-Atterberg method, A. N. Lebediantzev (Zhur. Opytn. Agron.t 
IS (1915), No. 2, pp, PS'-lOo). — Experiments by the author show that a loss of 
nitrogen in the method (E. S. E., 10, p. 605) occurs when the correlation between 
sulphuric acid and potassium sulphate becomes too narrow. This loss can be 
obviated by using an abundant amount of potassium sulphate and by increasing 
the amount of the sample used in the determination. Por material rich in fat 
1.5 gm. sample is recommended ; for other materials, 2 gm. There is no loss of 
nitrogen from boiling for various lengths of time after the oxidation is complete 
provided long-necked Kjeldahi flasks are used. The substances used in the 
experiments were rye, wheat, maize, flax, potatoes, red beets, and seeds of the 
popp3% flax, and sunflower. 

Determination of chlorin in vegetable matter, D. J, ns Jong (Ghent. WeeMl., 
12 (1915), No. 26, pp, 592--594; aU, in Ghem. AU,, 9 (1915), No. 17, p. 2868).^ 
The sample, usually from 10 to 15 gm.i is treated with 10 cc. of a 10 per cent 
solution of sodium carbonate. The material is then ignited and chlorin deter- 
mined in the melt in the usual manner. By this procedure there is no loss by 
volatilization. 

The deteraaination of volatile esters in citrus oils and extracts, A. E. 
AimiWT and O. O. Toxtng (Jour, Amer, Ghem, Boc., 37 (1915), No, 10, pp, 2882-^ 
2887). — CJondensatlon with semicarbazid is recommended as a general proce- 
dure preliminary to the determination of the saponification value of oils when 
aldehydes are present Por the determination of the volatile esters the authors 
propose the following manipulation: 

I **Pirst, the terpene fraction is removed as follows: One hundred gm* of the 
I oil is weighed into a three-bulb Dadenhnrg flask, the flask hung in a heii- 
I spherical iron air bath, connected with a pump producing a vacuum of from 
I 2 to 5 mm.," a small flame placed below, regulated to give a slow rate of distilla- 
tion (not exceeding from 18 to 20 drops per minute), and the process not 
disturbed uhtil limonene cerises to come over. 
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‘♦When the automatic stopping oi the Tactinm distillation has taken place, the 
flask is connected with a long condenser, and a current of steam passed through 
until the volume of the distillate reaches 200 cc. This distillation is so regu- 
lated as to consume at least from 30 to 45 minutes. The volume of material 
in the flask is kept as nearly constant as possible by heating with a flame. 
When the steam distillation is carried out in less time than this, it is almost 
invariably found that a sufficient amount of less readily volatile material is 
driven over to produce murkiness and to interfere seriously with the titration. 
The same effect is observed when the volume of oil with water in the flask 
becomes |oo low. When a large volume of vrater accumulates in the flask, the 
results appear to be too low, due to incomplete volatilization of the ester. The 
steam distillates are always found to be slightly acid to phenolphthalein, but no 
relation between this acidity and the saponification value has been observed. 

concentrated aqueous solution of the theoretical quantity, or an excess 
of semicarbazid hydrochloricl with an equivalent amount of crystalline sodium 
acetate, is now added. This is calculated from the aldehyde content, deter- 
mined previously by Hiltner’s method.® When an insufficient amount is used, the 
end point is not sharp. One hundred cc. of 95 per cent alcohol is then added, the 
mixture shaken around for a few minutes, and allowed to stand for from 
10 to 15 minutes, or longer if convenient A large bulk of citral semicarbazone 
usually separates at this point. The solution is then neutralized to phenol- 
phthalein, 60 cc. half-normal alcoholic KOH added, and the solution boiled under 
a reflux for 2 hours. At the end of this time it is cooled to room temperature 
without delay, under tap water, and the excess alkali titrated with half-normal 
hydrochloric acid. It is necessary to use a much larger quantity of phenol- 
phthalein than in ordinary titrations. Using a 100-gm. sample, the number of 
cubic centimeters of half-normal alkali consumed, multiplied by 0.098 (the 
value in giums of 1 cc. half-normal liaalyl acetate), and an empirical factor 
£1.283 gives the percentage of saponifiable matter present, calculated as Unalyl 
acetate.” 

When applied to lemon extracts the procedure is as follows ; 

Four hundred gm. is distilled slowly from an ordinary side-neck flask until 
the volume is reduced to from 50 to 75 cc. Steam is then passed through 
until no more volatile oil comes over. The combined distillates are then treated 
exactly as the steam distillate in the case of lemon oils, calculating the neces- 
sary amount of semicarbazid from the citral value (1 gm. citral requires about 
0,75 gm. semicarbazid hydroehlorid).” 

^ Experimental data obtained from mixtures of known composition indicated 
that the method is quite accurate. 

A disturbing factor in Barfoed^s test, W. H, Welicer {Jour. Amer^ Chem. 
Soc., B7 (1915) t 9, pp, In using Barfoed's test^ to determine 

the hydrolytic products of the action of hydrochloric acid on starch, the author 
found it impossible to produce the typical glucose reaction but obtained a 
greenish-white precipitate. The sodium eWorld present, formed by the neu- 
tralization of the free hydrochloric acid with sodium hydroxid, seemed to be 
the interfering substance. A greenish-white x>recipitate was formed Instead of 
.the red cuprous oxid of the typical Barfoed’s test when a solution of sodium 
chlorid was boiled with Barfoed’s rea^nt, or when sodium eWorld was added 
a solution of pure glucose and Barfoed’s test was applied to the mixed 
solution. 

»ir. S. Dept, Agr,, Bur. Cbem. Bui. 132 <1910), p. 102; Jour, Indus, and lugin. Chem., 
1 (1909), Ho. 12, pp. 798-800. 

^ Jour, Biol. Chm;, 0 (1909), pp. XXXHI-XXXXT, ' ; 
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Tile experimental data indicate that percentage concentrations of sodium 
elilorid as low as 0,0156 interfere with the test. 

In determining the delicacy of Barfoed’s test it was found that with 1 cc. 
of the reagent, and heating for two minutes in boiling water, a concentration 
of O.OS per cent of glucose gave a very definite reduction, and that one-half 
the concentration gave a faint reduction. The greenish-white precipitate was 
formed by the action of sodium chlorid (concentration of 0.32 per cent) on 
Barfoed’s reagent at room temperature. Glucose has the same effect in the 
liresence of sodium chlorid at room temperature. The precipitate contains 
copper, sodium, chlorin, and the acetic acid radical. When formed at room 
temperature it tends to go into a colloidal solution. Its percentage composi- 
tion was not determined. 

The quantitative deteimaination of the amino acids of feeding stuifs by the 
Van Slyke method. — H. S. Geindlet, M. E. Slatee, et al. {Jmir. Amer, 
CJiem. Soc., S7 {1915), Ko. 12, pp, 2763-2765 ) .—Results of the distribution of 
the nitrogen of blood meal, wheat, rolled wheat, barley, oats, and white soy 
beans are reported, together with those previously noted (E. S. R., 33, p. 805). 

The results reported “confirm the conclusion previously drawn, namely, that 
the Tan Slyke method for the determination of the chemical groups characteris- 
tic of the amino acids of proteins can be applied directly to the quantitative 
determinations of the amino acids of feeding stuffs with at least a fair degree 
of accuracy.*’ Pronounced variations in the free and combined amino-acid 
content of the common feeding stujffs, expressed in percentage of the total 
nitrogen and in percentage of the feeding stuffs, -are indicated by the results 
reported. The high results for humin nitrogen obtained are deemed probably 
due in part to the presence of soluble carbohydrates during the hydrolysis of the 
proteins, and probably also to the presence of cellulose which mechanically pre- 
vents a complete hydrolysis of the material. These high results for humin 
nitrogen constitute a source of error in the direct application of the method 
to the determination of the free and combined amino acids and amids of feeding 
stuffs. 

See also a previous note by Kollau (E. S. R., 33, p. 665). 

The nephelometric estimation of purin bases, including uric acid, in urine 
and blood, S.iea S, Gea\tes and P, A, Kobee {Jour. Amer. Chem. Soc., 87 {1915), 
To. 19, pp. 2480-^241/7, fiffs. 3 ). — ^The authors have so modified Salkowski’s 
reagent for purin bases as to make it applicable to nephelometrical work. 
They have found that the reagent will precipitate xanthin, hypoxanthin, guanin, 
adenin, and uric acid quantitatively in solution as dilute as 0.0002 per cent.# 
The use of a clear solution of egg albumin as a protective colloid to keep the 
precipitates in suspension lias been introduced. ^ suspension of manganese 
dioxid in alkaline rather than acid medium was foxmd to oxidize uric add 
completely in from one to three minutes and not attack the other purins. They 
conclude that uric acid and other purin bases in urine may be quickly and 
fairly accurately estimated with the nephelometer. - An outline of the technique 
for the estimation of purin bases in blood is given. 

The use of ammonium hydroxid for the extraction of rosin from wood, 
H. K, Benson and H. K Geites (Jour. Indus, and Engin. Chem,, 7 (1915), To. 
11, pp. 91B--mO, fig. 7).— By the treatment of resinous woods with an amount of 
5 per cent ammonium-hydroxid solution equal to eight times the weight of the 
wood, at 70® 0. for five hours, an almost complete extraction of rosin was 
obtained. From the general properties of ammonia it is believed that a complete 
recovery of ammonia is possible. , ' : 
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Beorganizatiou of the meteorological service in Brazil (Diario Off,, Estad. 
Unid, Brazil^ 56 {1915), No. 61; Bui. Off. Bur. Remeig. Brasil d Paris, Kq. SS 
{1915), pp. IB, 13; al)S. in Internat. Inst. Agr. [Roine], Mo. Bui. Agr. Intel, and 
Plant Diseases, 6 (1915), Eo. S, pp. 1024, 1025). — Certain clauses of the deci'ee 
of March 4, 1915, providing for the reorganization of this service indicate that 
more attention than heretofore is to be paid to work which has a direct bearing 
upon agriculture, such, for example, as the study of rainfall, droughts, and 
flow of streams, with special reference to the water supply for dry regions, and 
weather forecasts and warnings of special interest to farmers. 

Beading the weather, T. M. Longstketh (Neio York: Outing PuUisliing Co., 
1915, pp. IV 195, pis. 8). — ^This is one of the Outing Handbooks and deals with 
the commoner facts relating to the weather in a popular way, especially with 
reference to outdoor life. 

Some Arabic weather sayings, KAsm (Cairo ^ei. Jour., S (1914), Eo. 9*7-98, 
pp. 209-238, pi. 1, fig. 1). — This article is mainly a collection of weather sayings, 
but it also includes a compilation (mainly from almanacs and calendars in 
common use among the people) of notes bearing on meteorology and hydrog- 
raphy in association with the dates of the Coptic calendar, a general descrip- 
tion of the climate of Egypt, and notes on the cause and character of the Nile 
floods. 

Monthly Weather Beview (XJ. B. Mo. Weather Rev., 4^ (1915), Nos. 9, pp. 
437-494, pis. 14, figs. 4; 10, pp. 495-541, pis. 11, figs. 6).— In addition to weather 
forecasts, river and flood observations, and seismological reports for September 
and October, 1915; lists of additions to the Weather Bureau Library and of 
recent papers on meteorology and seismology ; notes on the -weather of the months ; 
a condensed climatological summary; and the usual climatological tables and 
charts, these numbers contain the following articles : 

No. 9.—- Solar and Sky Radiation Measured at Washington, D. C., during 
September, 1915; and Solar Radiation Measurements at Santa Fe, N. Mex., 
and Maxima at Other Stations (Ulus.), by H. H. Kimball; Halo Observations 
at ^York, N. Y,, by M, N. Stewart; Cumuhis Over a Fire, by E. N. Munns; 
Electricity of Atmospheric Precipitation, by G. 0. Simpson; Aurora Observa- 
tions in 1913, by 0. Stdrmer ; The Great Aurora of June 16, 1915, by E. E. 
Barnard; A Remarkable Fall of Hail in Maryland (Ulus.), by O. L. Fassig; 
Influence of a Forest on the Temperature of an Air Current, by L. M. Lalin; 
Organization of the Meteorological Oflice in London, by W, N. Shaw (E, S. B., 
34, p, 319) ; Weather Bureau Exhibit at San Francisco, 1915 (illus,), by J, G. 
Alter; Blemorandum by the Hirector of the Meteorological Offlce [London], 
by W. N. Shaw ; The Tropical Hurric&ne of September 29, 1915, in Louisiana, 
by I. M. Cline; Condensation upon and Evaporation from a Snow Surface, 
by B. Rolf; Relation between Blonthly Values of Atmospheric Pressure Varia- 
tion and Simultaneous Monthly Values of Temperature Variation and Humid- 
ity, and Geographical Latitude, by N. Ekholm; Climatic Subdivisions of tiie 
United States (illus.), by R. BeC. Ward; and A Pacific Hurricane of Septem- 
ber, 1915, by J. H. Kimball. 

No. 10. — Solar and Sky Radiation Measured at Washington, B. C., during 
October, 1915, by H. H. Kimball ; Effects of Hurricanes on the Upper Air Cur- 
rents, by W. H. Pickering; 22® Halo with Upper and Lower Tangent Arcs 
(illus,), by C. G. Andrus; Experiment on Sunset Colors, by F. W. Jordan; 
Halo of May 20, 1915, Analyzed (illus.), by 0. S. Hastings; Spectrum and Tem- 
perature of the Solar Photosphere, by A. Amerio ; Effect of Ultra-Violet Light 
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on the Bye, by W, E. Burge ; Rotation of Solar Corona, by J. Rosier ; Rotation 
of Solar Corona, by H. Beslandres; Deflection of Bodies Moving Freely under 
Gravity on a Rotating Sphere (illus.), by C. F. Marvin; Cause of ** Smoke” 
from Mount Hood (illus.), by F. D. Young; The Making of Forecasts by Lay- 
men, by C. F, Marvin ; Pennsylvania Weather and Climate in 1682 ; on Water- 
fall Electricity and on the Surface Condition of Liquids, by P. Lenard ; Gage 
Aperture and Weight of Catch, by O. N. Haskins; Atmospheric-Electric Obser- 
vations on the Third Cruise of the “ Carnegie,” 1914, by W. F. G. Swann ; Foggy 
Days in Manchester, England, by W. C. Jenkins; Physical Conditions of the 
Accumulation of the Sun’s Heat in the Salt Seas, by M. Rdzsa; Absorption 
of Ultra-Violet and Infra-Red Radiations by Arable Soil, by J. F. Tristan and 
G. Michaud ; Density of Oxygen, by A. F. 0. Germann ; Ordinaiy and Internal 
Seiches in Lake Tasawa, by K. Honda ; JElolian Tones and Resistance of Small 
Plates in a Stream of Fluid, by Lord Rayleigh; and Selected Bibliography of 
Frost in the United States, by W. G. Reed and Cora L. Feldkamp. 

Climatological data for the United States by sections (27. S, BepU Agr„ 
Weather Bur. CUmat, Data, 2 (i915). Nos. 9, pp. 221^, figs. 7, pis. 2; 10, pp. 232, 
pis. 2, figs. 8). — ^These numbers contain brief summaries and detailed tabular 
statements of climatological data for each State for September and October, 
1915, respectively. 

Meteorological observations at the Massachusetts Agricultural Experi- 
ment Station, J. E. Osteandeb and D. Potteb (Massachusetts Sta. Met. Buis. 
323, 32Jf {1915), pp. 4 each). — Summaries of observations on pressure, tem- 
perature, humidity, precipitation, wind, sunshine, cloudiness, and casual phe- 
nomena during Xovember and December, 1915, are presented. The general 
character of the weather for November is briefly discussed, and the December 
bulletin gives a summary for the year. The principal data in this summary are 
as follows: 

Pressure, reduced to freezing and sea level (inches). — ^Maximum, 30.58, Feb- 
ruary 19; minimum, 28.85, December 26; mean, 29.992. Air temperature, in 
gi*ound shelter (degrees F.). — ^IMaximum, 93, September 9, 15; minimum, *—4, 
January 5. ffumidity. — ^3klean dewpoint, 38.8; mean relative humidity, 75.6. 
Precipitation, — Total rainfall or melted snow, 51.58 ; number of days on which 
0.01 in. or more rain or melted snow fell, 122; total snowfall, 40.8 in. 
Weather. — ^Total cloudiness recorded by sun thermometer, 2,230 hours, or 50 
per cent; ntimber of clear days, 82. Bright sunshine. — ^Number of hours I’e- 
corded, 2,224, or 50 per cent Wind. — ^Prevailing direction, west-northwest; 
total movement, 50,486 miles ; maximum daily movement, 555 miles, March 3 ; 
minimum daily movement, 1 mile, January 4; maximum pressure per square 
foot, 22 lbs., November 15, west-uorthwest Dates of frost, — Last, Hay 20; 
first, September 23. Dates of snow. — ^L'^t, April 3; first, November 17. 

Atmospheric circulation and radiation, F, H. Bioblow (Netv York: John 
Wiley d Sons, 1915, pp, XI+431, figs. 78). — ^This is a meteorological treatise on 
the circulation and radiation in the atmospheres of the earth and of the sun. 
It sets forth a new method of discussing meteorological problems, based upon 
a simple adjustment, devised by the author, “ of the thermodynamic adiabatic 
equations found in all treatises to an exact and practical form of computation 
which will adapt them to the nonadiabatic system prevailing in the atmos- 
pheres of the earth and of the sun.^’ The method is explained ** with sufil- 
cient detail to enable the reader to utilize the formulas in practical com- 
putations.” 

The book contains a solution of the following problems ** that have heretofore 
been intractable along the old lines of procedure: “ (1) The diurnal convec- 
tion and the semidiurnal barometr|e! waves, with the fadl^tion ; (2) the 
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pressures and temperatures in cyclones and anticyclones, with the circulation 
and radiation; (3) the thermodynamics of the atmosphere from balloon as- 
censions to great altitudes; (4) the thermodynamics of the general circulation; 
(5) the distribution of the radiation in all latitudes and altitudes to 20,000 me- 
ters ; (6) the * solar constant ’ of radiation and the conflicting -results from py- 
rheliometers and bolometers; (7) the discrepancy in the absolute coefficient of 
electrical conduction as derived from the several apparatus for dissipation, and 
for the number and velocity of the ions; (8) the diurnal magnetic variations • 
in the lower strata of the atmosphere; (9) the nonperiodic magnetic varia- 
tions in their relation to the solar radiation; (10) the magnetization and elec- 
trical terms in the sun at very high temperatures.” 

Variations in the intensity of the heat rays from the sun with the season 
of the year, H. H. Kimball (Amer. Vmv, Courier, 21 {191-k), 2^0. 3, yp, 22-25), — 
Comparison of radiation intensities at Washington, D. 0., and Mt. Weather, 
Ya., are reported and briefly discussed, attention being called particularly to 
the three principal factors which tend to equalize summer and winter inten- 
sities, namely, distance from the sun, water vapor in the air, and dust par- 
ticles. Attention is called to the fact that the warmer temperature of the air 
in summer is not due so much to solar radiation absorbed as to the greater 
number of hours of sunshine in summer and the larger amount of terrestrial 
radiation. 

Volcanic dust veils and climatic variations, H. Auctowski (Am Y. T. 
Acad, Sci,, 26 (1915), pp, U9-174, figs, 7; al)S. in Nature ILondon], 96 (1915), 
No, 2394, p, 80; Bci, AM., Sect. A—Fhys., 18 (1915), No. 11, p. 58P).— -“Pre- 
liminary investigation on temperature records led to the conclusion that a gen- 
eral rise in the temperature of the atmosphere was probably due to an increase 
in the solar constant. Further reductions of the curves with 'special reference 
to departures from monthly means, and including the epochs of great volcanic 
eruptions such as Krakatoa (1888) and Katmai (1912), now show that the 
short-period variations of temperature have nothing in common with the pres- 
ence or absence of volcanic dust veils.” 

An article covering substantially the same ground has been noted from an- 
other source (K. S. B., 33, p. 806). 

Variation in annual rainfall, A. Hazen (Bngin, News, 75 (1916), No. 1, pp: 
4> 5. fig, 1), — ^The areas having the same coefficient of variation in annual rain- 
fall are shown on a map of the United States, and the value of such informa- 
tion, especially fipm the engineering standpoint, is briefly discussed. While 
this map is looked upon as simply a first rough approximation, it serves to 
give a fairly accurate idea of the general conditions of rainfall variation. It 
is considered most reliable for the eastern part of the United States, It indi- 
cates that the coefficient of variation lowest on the Atlantic coast, and gener- 
ally higher on the Pacific coast and in mountainous regions. For example, the 
coefficient of variation is 0.15 at New York and 0.3 at San Francisco. 

tPemperature variations, A. Akgot (Caupt, Bend, Acad, Agr. France, 1 
(1915), No, 28, pp, 789-793) .’—From a study of temperature variations at Paris, 
briefly discussed in this article, the conclusion is drawn that monthly, seasonal, 
and annual temperature variations in France are entirely fortuitous, and that it 
is not possible to predict future by means of past variations. 

Yields in tlieir relation tp weather and the possibility of further increases 
in them, W. Die (Mitt, Deut, Landw, Gesell,, 29 (1914), Nos. 29, pp, 421-424; 
SO, pp. 4S1-4S5; ahs, in Jahresher, Landw,, 29 (1914), PP* B-5), — Data are given 
for yields of various crops and for temperature, rainy days, precipitation, and 
sunshine at Hadmersleben, Germany, during 1911, 1912, and 1913, and an at- 
tempt is made to correlate the weather conditions with the crop yields* espe^ 
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cially as related to critical periods of crop growth. A close relation was found 
to exist between the yield and the weather, the yield depending largely upon the 
adaptation or adjustment of the crop to the weather conditions. 

The results indicate the great importance of adaptation of season and crop, 
with reference especially to rainfall, late frost, selection of varieties and seed, 
rate and time of seeding, use of fertilizers, etc. It is shown that by discrimi- 
nation in the selection of seed, rate and time of seeding, and use of fertilizers, 
unfavorable weather conditions can be to a considerable extent overcome or 
controlled. For example, fertilized crops give better yields in a dry season 
than unfertilized. 

Practical ventilation, C. P. Bennett (Ahs. in Lit. Digest, 5& (1915), No. 11, 
pp. 544, 545). — ^The author in this article condemns the usual ♦‘plenum” system 
of ventilation which seeks to flush out the impurities by introducing large 
quantities of outside air. He maintains that the better procedure is to keep 
the pressure in a room slightly below that of the atmosphere instead of above 
it as in the plenum system, and then remove the relatively small quantity of 
impure air, admitting just enough outside air to replace this. 

The measurement of humidity in air, Tschaplowitz (Ztschr. Egg. u. 
InfeJctionslcrank., 80 (1915), No. 2, pp. 193-218, figs. Tests with a niiinber 
of psychrometers of different styles are reported, and information is given 
regarding the use of these instruments in recording the humidity of dwelling 
houses, schoolrooms, etc. 

Protection of life and property against lightning, O. S. Petebs (Jour. 
Wash. Acad. Bd., 5 (1915), No. 19, pp. 625-828). — ^TMs is an abstract of a paper 
reporting a survey of statistical data relating to life and property hazards from 
lightning and describing existing methods of i)rotection against lightning. 

It is stated that “ the property loss by lightning for the entire United States 
is approximately §8,000,000 per year, of which by far the greater part occurs in 
rural districts.” Approximately 500 persons are killed and 1,000 injured by 
lightning annually in the United States, about 90 per cent of the casualties 
occurring In rural districts. 

Taking lightning rods as they come in the general run of installations, they 
reduce the fire hazard from lightning from 80 to 90 per cent in the case of 
houses and as much as 99 per cent in the case of barns. Of the ordinary metals 
available for lightning rods, one is about as good as another. Resistance to 
atmospheric and soil corrosion is the chief essential to be considered. Good 
mechanical construction is a prime essential to permanency, and the resistance 
of the earth connection should be made as low as practicable, not exceeding 15 
or 20 ohms at any time. Aerial terminals with points should be placed at all 
chimneys, gables, and other projections. Conductors should be so installed as 
to furnish two or more widely separated paths to the earth. 

The property loss from lightning is not considered sutficient to make universal 
protection against it a paying investment It is Justified as an investment only 
when risk to human life is involved or the property risk is gi’eat enough to make 
protection more economical than insurance. A high degree of safety is aHorded 
by a well-rodded building, the next degree of safety is in an unprotected house, 
and the least in the open or in unprotected outbuildings. 

Efficacy of lightning rods, J. W. Smith (Ohio Nat., IS (1915), No. 4, pp. 
437-442 ).— article briefly summarizes the results of a study of the damage 
caused by lightning and the efficiency of lightning rods as a protection against 
lightning, particularly in the north-central States. 

It is shown that in this region the damage from this source is considerable. 
The loss and damage are far greater (75 per cent) in the country than in the 
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cities. The conclusion is reached that where lightning rods have been cor- 
rectly installed they have furnished a high degi^ee of protection. 

sons— PERTILIZEES. 

Soil survey of Colquitt County, O-eorgia, A. T. Sweet and J. B, it. Dickey 
(U. jSf, DepU Agr., Advance Sheets Field Operations Bm\ Soils, 1914, pp, S9, 
pis, B, fig. 1, map 1). — This survey, made in cooperation with the Georgia State 
College of Agriculture and, issued December 24, 1915, deals with the soils of an 
area of 348,100 acres in southern Georgia, the topography of which is mainly 
gently undulating to rolling, with some hilly and broken and some fiat, poorly 
drained areas. The county as a whole is said to be well drained. 

“The soils of Colquitt County are of Coastal Plain origin and are almost 
uniformly sandy in texture at the surface, with a sandy clay subsoil, making 
them easy to cultivate and retentive of moisture.’’ Including swamp, 22 soil 
types of 10 series are mapped, of which the Tifton series, including sandy loam, 
fine sandy loam, and coarse sandy loam, “ embraces the most extensive and pro- 
ductive and also the most highly improved sections of the county.” The Nor- 
folk sandy loam is the second most extensive type. 

Soil survey of Dekalb County, Georgia, D, D. Long and M. Baldwin (U. S, 
Dept Ag 2 \, Advance Sheets Field Operations Bur, Soils^ 1914^ pp> 95, flg, 1, 
map 1), — ^This survey, made in cooperation with the Georgia State College of 
Agriculture and issued December 18, 1915, deals with the soils of an area of 
174,080 acres in north-central Georgia, the topography of which is.gently rolling 
to hilly, affording ample drainage. 

The soils of the county are of residual and alluvial origin, and belong 
mainly to the Piedmont Plateau soil province. The alluvial soils cover only a 
small percentage of the area. In addition to rock outcrop and meadow, 11 soil 
types of five series are mapped, of which the Cecil soils, including clay loam, 
sandy loam, gravelly loam, stony clay loam, and fine sandy loam are much the 
most important and extensive. 

Soil survey of Jackson County, Georgia, D. D. Long and M. Baldwin ( U, S, 
BepL Agr,, Advance Sheets Field Operations Bur, Soils, 1914^ pp^ 97, fig, 1, 
map 1), — ^This survey, made in cooperation vdth the Georgia State College of 
Agriculture and issued October 18, 1915, deals with the soils of an area of 
221,440 acres in northeastern Georgia, Jackson County is situated in the heart 
of the Piedmont section of the States and consists of a rolling plain or plateau, 
the divides of which are “generally smooth, undulating, or gently rolling, 
with a gentle slope on each side toward tlie stream courses, the surface becom- 
ing steeper and more irregular as the stream valleys are approached.” The 
entire county is well drained. 

The soils are of residual and alluvial origin. Seven soil types of four series 
and miscellaneous types are mapped in the county. The Cecil soils cover 
88.6 per cent of the county, the Cecil clay loam being the most widely de- 
veloped type. 

The soils and agricultural development of the Hudson Valley, E. O. Potin 
[Cornell Countryman, 13 (1915), No, 1, pp, 95-97, figs, 9). — ^This article deals 
with the general characteristics, fertility requirements, and erdp adaptabilities 
of an area of about 6,200 square miles comprising parts of 13 counties in south- 
eastern New York. The topography of the southern part is mountainous and of 
the remainder rolling to hilly. With I’eference to origin, the soils are divided 
into first bottom, swamp, terrace, lake, and glacial soils, and nonagriciiitural 
types consisting of rough stony land and rock outcrop. The glacial soils, incitid- 
ing the Gloucester, Dutchess, Dover, and Cossayuna series, are said to cover 
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about 55.5 per cent of the area. It is stated that as a whole the soils are not 
of high fertility and need drainage, lime, organic matter, and good tillage. 

Soil survey of Bladen Comity, Horth Carolina, B. B. Habdison, K. T. Allen, 
B. B, Deebick, L. L, Bbinicley, S. O. Perkins, and B. 0. Jubney (37. Dept, 
Agr,, A^vmwe Bheets Field OperuHons Bur, BoilS) 1914, pp, S5, fig, 1, map 1 ), — 
This survey, made in cooperation with the North Carolina Department of Agri- 
culture and issued October 14, 1915, deals with the soils of an area of 542,080 
acres in southeastern North Carolina, the topography of which ranges from 
level to undulating and gently rolling. “All portions of Bladen County are 
well watered, but the region is not adequately drained, so that one of the main 
problems is the reclamation of swampy areas. 

“ Bladen County lies wholly within the Coastal Plain Province, and the soils 
have been derived from unconsolidated sands and clays, and locally from heavy 
clays of sedimentary origin.” Twenty-two soil types of twelve series are 
mapped, of which the Norfolk types, including sand, fine sandy loam, sandy 
loam, fine sand, and very fine sandy loam, are the most extensive and impor- 
tant. The Portsmouth sand is the most extensive single type. It is stated 
that the soils are usually deficient in organic matter. 

Soil survey of Chesterfield County, South Carolina, W. J. Latimee, M. W. 
Beck, J. M. Snybee, L. Cantbell, and N. M. Kibk ( 37. iSf. Dept, Agr,, Advance 
Sheets Field Operations Bur, Soils, 1914, pp, 4^, pi, 1, fig, 1, map 1), — This sur- 
vey, issued December 23, 1915, deals with the soils of an area of 510,720 acres 
in northeiastern Soutii Carolina, comprising parts of the Piedmont and Coastal 
Plain provinces, the topography of which is rolling to hilly, with a few level 
areas. The surface drainage is generally well established. 

“ The soils of Chesterfield County fall into four general groups— upland soils 
derived from beds of unconsolidated sands and clays, upland soils derived from 
slates and granites, first-bottom overflow land, and terrace or old alluvium. 
The first covers about 60 per cent of the county, the second about 25 per cent, 
the third about 10 per cent, and the fourth about 5 per cent.” Including 5 mis- 
cellaneous, types, 32 soil types of 19 series are mapped, of which the Norfolk 
sand and sandy loam are the predominating types. “ The sandy soils which 
have been cultivated for some time and the unimproved heavy soils are In need 
of organic mattei*. ... A very small part of the county is in need of artificial 
drainage. . . . Erosion is active in some of the more rolling or hilly areas, 
resulting in serious damage.” 

Soils of western Washington, E. B. Stooket (Washing Ion Sta,, West Wash, 
Sta,, Mo, Bui,, $ (191$), Fo, B, pp, 10^15). — The general characteristics of the 
soils of western Washington are briefly discussed, it being pointed out that about 
half of the soils are of glacial origin, over a third of residual origin, and the 
remainder of lake and wind-laid, alluvial fan, coastal iflain, rivor-flood plain, 
and muck and peat origin. 

Soil survey of Dane County, Wisconsin, W, J. Geib, A. E. Taylob, and G. 
Goneey <37. B, Dept, Agr,, Advance Sheets Field Operations Bur. Boils, 191B, pp, 
78, fig, 1, map 1), --This survey, made in cooperation with the Wisconsin Geo- 
logical and Natural History Survey and issuefl December 20, 1915, deals with 
the soils of an area of 769,280 acres in southern Wisconsin, the surface of which 
varies from level or gently undulating prairies and outwash plains to hilly and 
broken country. The western part of the county is driftless and the configura- 
tion is largely the result of erosion. The remainder of the county has been 
greatly influenced by glacial action. 

The soils of over half the county are derived from the debris of the last Wis- 
consin glaciation and of a very small part from the pre-Wisconsin glaciation. 
“ In addition to these sources of material a mantle of loess has been deposited 
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over most of the tinglaciated section and over a part of the glaciated section,” 
Including 5 miscellaneous types, 31 soil types of 14 series are mapped, of which 
the Miami, Carrington, and Union silt loams are, in their order, the most 
extensive. 

How great is the surface of a gram of surface soil? II, P. Ehbenbeeg 
(FiUiling^s Landw. Ztg,, 64 {1915), No, 9-10^ pp, B3S-B4S).---ln a further contri- 
bution to the subject the author reviews data to strengthen his previous con- 
clusions (E, S. R., 33, p. 216). He introduces further data from tests of 
siliceous gels which show that the so-called hygroscopic water of colloidal gels 
in soils consists not only of the films covering the surfaces but of the water 
held by capillarity between these films in the spongy structure of the gel. On 
this basis it is concluded that the surface of a soil containing an appreciable 
amount of colloidal matter is not proportional to the hygroscopic water. 

A new method of measiiring the concentration of the soil solution around 
the soil particles, G. Botjyoucos and M. M. McCool (Science, n. ser,, 42 (1915), 
No, 1084, pp- 501, 508), — In experiments with sand, loam, clay, and peat with 
varying moisture contents to test the freezing point method as a measure for 
the concentration of the soil solution, it was found that the lowering of the 
freezing point and consequently the concentration of the soil solution varied 
directly with the amount of water present. When the soils contained a high 
moisture content the lowering of the freezing point was rather small and did 
not vary greatly between the different soils, but when the moisture content of 
the same soils was reduced considerably the lowering of the freezing point was 
increased, in some cases very greatly. 

In further experiments to ascertain the sensitiveness of the method to detect 
differences in concentration in the soil solution and to see whether the concen- 
tration of the soil solution can be increased by the addition of mineral salts, 
the freezing point of a complete nutrient stock solution in concentrations of 
80, 2,000, and 4,000 parts per million was determined alone and in contact with 
the different soils. It was found that the lowering of the freezing point of the 
solutions in contact with the soils did not vary greatly from that of the solu- 
tion alone. 

Soil acidity and methods for its detection, E. Tbxjog (Science, n, ser,, 4^ 
(1915), No, 1084, pp. 505w307), — ^The another disagrees with the conclusions 
drawn by Harris (E. S. E., 32, p. 30) regarding the cause of soil acidity, and 
' points out that the basis of the colloid theory of soil acidity, namely, that ** the 
relative affinity of the acids is independent of the nature of the base,” holds 
only when all the reacting substances are in a true solution, “or if there are 
partially soluble substances formed, then in any series of comparisons the 
solubility of the corresponding substances must be of the same prder. The 
opportunity for secondary or side reactions must also be eliminated or made 
comparable.” 

In order to overcome these difficulties small amounts of very finely powdered 
soil were thoroughly shaken with comparatively lai*ge amounts of salt solu- 
tions for a short period, then quickly filtered and the acidity of the filtrate 
determined. It was found that &ie soil took up veiy nearly equivalent amounts 
of different bases from salts having a common acid ion. The results of these 
experiments point strongly to the existence of true acid substances as the cause 
of soil acidity.” 

Soil temperature, an important factor in scientific agriculture, L, B. 
Fbitchabd (Jour, Bept, Agr, Victoria, IS (1915), No, 7, pp, 399^05, fl09* 3)* — 
The infiumce of soil temperature on the physical, chemical, and blolo^cal 
properties of soil is briefiy discussed, and the results of observations earri^ 
out at the Central Research Station at Werribee, Australia, on the diurnal 
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variations in soil temperature at deptlis of 1, 6, 12, and 24 in. from the surface 
are graphically reported. 

These results show that at the 1-in, depth the soil is exposed to wide ranges 
of temperature and that as the depth increases the temperature variations 
decrease in amplitude. At the 24-in. depth the daily variations are practically 
negligible. “Bach curve cuts each other curve at least twice during the year. 
For a certain period the npper layer of soil is giving and for the remainder of 
the year is receiving heat from the layer above or below. In the warm months 
of the year the 1-in. curve occupies a position above the other curves, but 
during the cold period the positions are entirely reversed. . . . The increase 
of temperature from spring to summer is more rapid than the decrease from 
autumn to winter.” 

From observations on transpiration and evaporation by wheat, oats, barley, 
and alfalfa grown under soil temperature conditions comparatively identical 
with those of the above experiments, it is inferred that “ vegetative growtlT as 
far as the Werribee soil was concerned was never at a standstill at any period 
of the year.” 

InEuence of growth of cowpeas upon some physical, chemical, and “biologi- 
cal properties of soil, C. A. LeClaie (17, iSf. Dept, Agi\^ Jour, Agr. Research, 5 
{1915 ) 9 Ho. 10, pp. 489-448, pi 1, figs. 2).— A historical summary of work bear- 
ing on the subject is given and experiments conducted at the Missouri Experi- 
ment Station with a silt loam soil are reported, the main purpose oC which was 
to study the influence of the growth of cowpeas on the soil compactness and its 
nitrate content 

“The data given show conclusively that cowpeas tend to maintain the fria- 
bility of loose and compact seed beds. • . . While cowpeas take more water 
from the soil than evaporates from uncultivated adjacent lands, the removal 
of water is from below the second foot of soil. Land that was plowed and lott 
uncultivated or plowed and seeded to cowpeas contained a greater (nuantity of 
nitrates in the soil at the end of tlie season than unplowed land similarly 
treated. The bacterial activities of the soil upon which cowpeas were grown 
tended to show that the soil organisms are probably a factor in prevenliag tlie 
packing of soil as also is the mechanical shade effect of the crop grown upon 
the land,” i 

Oxidation of organic matter in the soil, G. S. Feaps {Terns Bta. Bui 181 
{1915), pp. Laboratory experiments with 25 soils, varying In textui‘(^* 

from fine sand through sand, fine sandy loam, and clay loam to clay, are re- 
ported, the piirpose of which was to study the oxidation of natural organic 
matter in soil and of different kinds of added organic luatlor in soil by monuH 
of the lossion ignition and of the carbon dioxid produced ; and the influence of 
the- quantity of water in the soil, the method of adding it and of calcium car- 
bonate on carbon dioxid production. 

It was found that the oxidation of organic matter as measured by the loss 
on ignition of the soil was rapid during the first three weeks, after which the 
loss on ignition was irregular. “ Corn chop, r|ce hulls, wheat shorts, and wheat 
bran were oxidized 72 to 81 per cent in 81 weeks, as measured by loss, on 
ignition. Meat tankage and blood were oxidized 47 to 68 per cent Excrement 
and bat guano were oxidized 15 to 22 per cent.” 

On the basis of carbon dioxid production “cotton-seed meal was rapidly oxi- 
dized, about 10 per cent in one day, ^nd nearly 30 per cent in four days. In 
another experiment, 38.8 per cent of the carbon of cotton-seed meal, 10*1 per 
cent of the manure, and 8.8 per cont ;0f the corncobs were oxidized in the first 
week. Oxidation decreased rapidly after th^ first week. cdtton-seed meal^ 
the oxidation of each succeeding we^ Wias about one^hilf , of the preceding 
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week, until during the fourth week the oxidation became so slow as hardly to 
be distinguished from the soil carbon. The decrease in oxidation of excrement 
was less rapid, but still marked. Humic acid was very resistant toward the 
oxidation processes. The relative powers of soils to oxidize excrement (oxida- 
tion capacity) , . . varied comparatively little with most of the soils, but was 
low with three of 17 soils. There are decided differences in the oxidation of the 
soil carbon in the different soils. The relative oxidation of the soils tested 
(based on equal nitrogen) ^was 130 for three soils containing less than 0.04 per 
cent nitrogen, compared with 81 for six soils containing 0,05 to 0.099 per cent 
nitrogen, and 42 for six soils containing over 0.1 per cent nitrogen. The soils 
containing the least nitrogen appear to carry their carbon in a more easily oxi- 
dized condition. Soils when almost dry oxidized organic matter rapidly. 
Oxidation in a satnrated soil depends upon the character of the soil and the 
way in which the water is added. The oxidation may be very low or moderate, 
Carbonate of lime had little or no effect upon oxidation in the soil tested.” 

Effect of additions on availability of soil phosphates, G. S. Peaps (Texas 
Bta. BuL 178 (1915), pp. 15 ), — ^Pot experiments with six soils, including fine 
sandy loam, fine sand, and clay, to determine the effect of additions of precipi- 
tated calcium carbonate and of organic matter as ground corncobs, sawdust, and 
starch on the assimilation of the soil phosphates by corn, millet, mustard, and 
Kafir corn are reported. 

It was found that when nitrogen and potash were supplied, as nitrates of 
soda and ammonium and sulphate of potash the addition of calcium carbonate 
at tlie rate of 5 tons per acre increased the size of the crop and the amount of 
phosphoric acid withdrawn from the soil phosphates on the six soils tested.. 
The effect of the lime was small at first, but usually increased with succeeding 
crops. The addition of starch, sawdust, or cobs had some effect on the crop 
in twQ soils, but little with the dther four soils. “With the six soils which 
gave up phosphoric acid equal to 5 to 18 bu. of corn per acre per crop, the 
addition of carbonate of lime caused an increase in the quantity of phosphoric 
acid taken up equal to 3 to 7 bu, per acre per crop. The vegetable matter in 
three cases caused a gain in phosphoric acid taken up equal to 2 or 3 bu. corn 
per acre. The presence of carbonate of lime or of vegetable matter may bring 
about differences in the quai^tity of phosphoric acid assimilated by plants from 
soils, containing equal quantities of active phosphoric acid. No relation can 
he traced between the additions and the phosphoric acid content of the crops. 
When the crops are unusually small, the phosphoric acid content usually runs 
higher than the average.” 

The additions of calcium carbonate and organic matter and the phosphoric 
acid removed by the crops had practically no effect upon the quantity of active 
phosphoric acid remaining in the soil at the end of the experiments. “The 
phosphoric acid taken up by the plants was evidently drawn largely from the 
more insoluble phosphates.” 

Eate and effect of arsenic applied as a spray fox weeds, W. T. McGeobge 
(17. B, Dept Agr,, Jour, Agr, Research, 5 (1915), No. 11, pp. — Con- 

‘tlnuing ivork previously noted (E.^S. K., 83, p. ^23), studies were made at the 
Hawaii Experiment Station to determine the fate of sodium arsenite when 
applied to ferruginous red and brown clays and to a highly organic silt soil 
. as a spray for weeds. 

It was found that the fixation of the arsenic in the surface soil involves 
chemical reactions consisting of “ a replacement or solution of iron, calcium, 
magnesium, and humus, owing in part to a hydrolysis of the sodium arsenite in 
solution, also a combination with the dibasic and tribasic elements to form the 
dMcultly soluble arsenites or arsenates ” 
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Activity of soil protozoa, G. P. Koch (P. Dept Agr,f Jour, Agr, Research^ 

5 (1915), No. 11, pp. 477-4SS).— Experiments with field and greenhouse soils con- 
ducted at the Kew Jersey Experiment Stations are reported, the purpose of 
which was to study (1) protozoan activity in soils of different moisture con- 
tent and under constant and variable temperatures, (2) the effect of moisture on 
the activity of soil protozoa under constant and variable temperatures, and (3) 
the period of excystment of soil protozoa. It was found that direct examina- 
tion of the soil to which a little water was added was the most satisfactory 
methd of determining the presence of motile protozoa. 

It was found that “under ordinary greenhouse conditions small ciliates, 
flagellates, and amebm are active in some soils, but their presence is very lim- 
ited. Active protozoa ( small ciliates, large ciliates, flagellates, and amebae) do 
not seem to be present in field soils with a normal moisture content and even 
when the moisture content is slightly supernormal. . . . 

All field soils contain cysts of protozoa the organisms of which become 
active w^hen conditions become favorable. The moisture content of the soil 
is the primary influencing factor which determines the presence or absence of 
the active protozoa in the soil, while the temperature, the presence of organic 
matter, and the physical properties of the soil are secondary factors. Soon 
after standing water is accumulated, as after a heavy rain, some protozoa will 
excyst and be active as long as the moisture content is favorable. Active pro- 
tozoa seem to be always present in free standing soil water [and] in water- 
logged soils at constant and variable temperatures. Under normal conditions 
it would seem that protozoa can not excyst in 2 minutes. Small ciliates can 
excyst in 1 to 2 hours at 22 to 24® G. At the same temperature flagellates can 
excyst in 6 to S hours and large ciliates can excyst in 40 hours.” 

A list of references to cited laterature is appended. 

Azotobacter and nitrogen fixation in Indian soils, J. H. Wauton (Mem, 
Dept Agr. ImUa, Dad. Ber,, 1 (1915), No. 4, pp. 97-112, pis. 5, figs. 2). — ^Pre- ^ 
llminary studies on the optimum conditions for nitrogen fixation by Azotobacter 
in Indian soils are reported. 

Using Ashby’s nutrient solution (E. S, B., 18, p. 721) it was found that 
with Fusa field soil the best length of incubation xjeriod for nitrogen fixation 
by Azotobacter w^as from 10 to 14 days. A higher nitrogen fixation per gram 
of mannite was obtained with 10 gm. of mannite per liter of solution than 
with 12 or 20 gm. The addition of basic slag did not influence nitrogen fixationr'^ 
The addition of ferric chlorid or ammonium sulphate depressed fixation, while 
the substitution of magnesium carbonate for calcium carbonate only slightly 
increased it 

With Pusa soil nitrogen fixation was lowest between October and January 
and highest between June and September* Low fixation coincided with the 
drying of the soil and lowering of the temperature, while high fixation accom- 
panied abundant moisture and fairly high temperature. 

In 11 out of 17 cases nitrogen fixation in liquid cultures was greater at 30 
than at 20® G. In soil cultures nitrogen fixation was increased by cultivation 
and the addition of suitable carbohydrate 'material. Pure cultures of Azoto- 
bacter isolated from different Indian soils varied in nitrogen-fixing power and 
in morphological and cultural characters, the latter being constant in any par- 
ticular variety. . 

> Additions of basic slag, filter paper, sterilized soil, and humus to pure cul- 
tures of Azotobacter were all beneficied to nitrogen fixation, but additions of 
diff^ent nitrogenous substances had little effect. 

It is <^ncluded from these results that proper soil management should In- 
clude the provision of. conditions favorable to the physiological activity of 
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Azotobacter, namely, aeration, the presence of lime and of available carbo- 
hydrates, and the maintenance of the supply of organic matter. 

The nitrogen cycle in nature, K, Kaiser {Gartenp^ora, 64 U915)t Nos, 5-0, 
pp, 73-85, figs, 3; 7-8, pp. 113-123, figs, 2 ). — ^This article discusses the nitrogen 
cycle in its relation to the physiology of plants and animals ; the history of and 
the processes involved in the Chile, nitrate, ammonium sulphate, and other 
nitrogen fertilizer industries ; and the processes of nitrogen filiation, nitrifica- 
tion, and denitrification in soil. 

The manurial value of natural (dried) and of degreased sewage sludge, 
J. A. Yoelckeb {Rpt, Comrs, Treating and Disposing of Sewage [Gt, Brit], 9 
{1915), pp. 156, 157; ahs, in Jour, Bd, Agr, ILondon], 22 {1915), No, S, pp, 235- 
23S), — ^Pot experiments are reported with wheat on a light sandy loam soil 
deficient in lime to determine the fertilizing value of sewage sludges, obtained 
from seven different processes, when in the' natural (dried) state and when 
the grease had been extracted, * 

Analyses ot one sample each of the natural and degreased sludges showed 
that they contained, respectively, 2.49 and 3.02 per cent lime, 0.69 and 0.64 
per cent phosphoric acid, 2.01 and 1.77 per cent total nitrogen, and 7.58 and 1.96 
per cent ether extract. The sludges were added at the rates of 1 and 2 tons 
per acre and 1 ton per acre supplemented by i ton of lime. 

Both types of sludge produced an increase in the yield of wheat, the gain 
being more marked in the grain than in the straw. “The best results were 
obtained by the use of sludge, whether natural or degi*eased, along with 
lime. , . . One ton per acre of the natural sludge used alone did considerably 
better than a corresponding 1 ton of the degreased, but between the 2 tons 
per acre application of each the difference was small, the 1 ton per acre of 
natural sludge along with lime doing, however, rather better than a similar 
application of degreased sludge wdth lime. . . . There would appear, there- 
fore, to be no advantage, from a manurial point of view, but rather the reverse, 
in the degreasing process.*’ 

Comparative field trials with dried and degreased sewage sludges at 
Bothamsted, E, J, Russell and E. H. Richabbs {Rpt Comrs, Treating and Dis- 
posing of Sewage [Gt, Brit], 9 {1915), pp, 158, 159; abs, in Jour, Bd, Agr, 
[London], 22 {1915), No, 3, pp, 235-238 ), — ^Field experiments with grass and 
oats on a heavy loam soil to determine the fertilizing value of dried and de- 
greased sewage sludges are reported. 

Analyses of one sample each of the dried and the degreased sludges showed 
that they contained, respectively, 1.53 and 1.55 per cent nitrogen, 0.S5 and 1.33 
per cent phosphoric acid, and S.55 and 1.57 per cent ether extract. 

' The results of the experiments showed that neither of the sludges gave any 
marked return or possessed any manurial value when used alone in quantities 
up to J ton per acre. It is concluded that the nitrogen in sewage sludge is in 
a . very stable combination which does not decompose readily under natural 
soil conditions, and that the removal of fat does not increase the ease of de- 
composition. 

The Dickson centrifuge system of sewage treatment, E. H. Tripp (Jour 
Soe, Okem, Indus,, 34 (1915), No, 10, pp, 517-524, figs, 7),— In connection with a 
discission of a process consisting mainly of treating sewage with live brewers’ 
yeast, it Is shown that the resulting sludge contains less water and more organic 
matter and total nitrogen than ordinary septic tank sludge and a relatively high 
content of nitrogen available to plants. 

Analyses of two samples of the dried sludge showed that they contained, 
respectively, 46.79 and 47.85* per cent organic and volatile matter/ 28.13, and 
28855'^— No. 5— 16 ^ ^ \ 
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23.03 pel’ cent sand and matter insoluble in bydrochloric acid, 2.64 and 4,04 per 
cent pliospboric acid, 4.87 and 11.1 per cent lime, 2.51 and 2.26 per cent organic 
nitrogen, and 3.05 and 2.74 per cent ammonia nitrogen. The first sample con- 
tained 0.26 per cent potash. 

In sand culture experiments with wheat to determine the value of the organic 
matter in the sludge, in viiich the different soluble constituents of the sludge 
were separated and used in solutions to water the wheat plants, it was found 
that the aqueous extract of the dried sludge fertilizer had a very marked bene- 
ficial action upon plant development, and that the soluble organic constituents 
produced an effect equal in intensity to that of the dried sludge itself. Similar 
experiments with septic tank sludge gave the same results. “The amount of 
soluble matter in the Dickson fertilizer (without additions) was, however, 
found to be about double that in the specimen of tank sludge investigated. The 
precipitated organic matter from the latter was also relatively smaller in 
amount, had a most •unpleasant smell, and was of a darker color.” 

The utilization of town sewage for the manufacture of ammonium sul- 
phate, A. A. Kaltjzhskh! RezuVt, Veget Opytov Lah, Rahot, 9 pp. 

253-358, 7, figs. 2). — Laboratory experiments with municipal sewage to 

determine its value as a source of ammonium sulphate are reported. 

Ammonia was obtained by treatment of the whole sewage with calcium hy- 
droxid and boiling or steaming. The greatest quantity of nitrogen was present 
as volatile ammonia (43.7 per cent), followed in order by the nitrogen of or- 
ganic compounds of the sludge and the nitrogen combined in the liquid sewage. 
The remaining quantities of nitrogen were about equally distributed between 
the combined and uncombined ammonia of the sludge and the organic compounds 
dissolved in the liquid sewage. 

Thez’e was no important loss of nitrogen from the sewage when kept air-tight 
for three months. When kept in open tanks nitrogen losses were observed after 
four days, which steadily increased to 67.76 per cent after three months. 

It was found by a series of distillation experiments that on the average about 
9.66 kg, of ammonium sulphate could be prepared from 1 cubic meter of the 
■whole sewage. Of the total nitrogen extracted by lime more than half (58.4 per 
cent) was -volatile ammonia, 36.29 per cent was combined ammonia, and the 
remaining quantity (5.31 per cent) was obtained from organic compounds. Pz’o- 
gressive extraction of the ammonia gave larger amounts than immediate total 
extraction. The different heating methods used exercisetl no marked influence 
on the amounts of ammonia extracted. While the speed of the ammonia extrac- 
tion differed widely for the different methods of heating used, the general 
character of the processes was the same. 

On distillation with calcium oxid the ammonia separation began immediately, 
although in small amounts. The separation of volatile ammonia before the 
addition of lime was observed only after heating to the boiling point. For a 
maximum extraction of ammonia from the liquid from 10 to 12.5 gm. of lime per 
liter of liquid was necessary by the immediate total extractioii method, while by 
progressive extraction only 5 gm. of lime was needed. One cubic ipeter of the 
sewage after extraction of ammonia with calcium hydroxid yielded 33 kg. of 
sludge which contained 1.5 per cent nitrogen, from 2 to 3 per cent phosphoric 
acid, and approximately 30 per cent calcium oxid. 

On the basis of the results obtained it is concluded that the manufacture of 
ammonium sulphate from municipal sewage of similar composition is economi- 
cally profitable. 

The phosphate deposits of Florida, 0. 0, Matson (17. 8. 

604 pp. 101, plB. 17, figs, t).— This report deals with the geology, 

mineralogy, origin, composition, and mining of the phosphate deposits of Florida. 
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It is stated that these deposits consist of mineral earthy phosphorites whose 
physical characteristics vary, depending roughly on the relative proportion of 
calcium phosphate and impurities. The phosphates are of three distinct types, 
namely, rock phosphate, pebble phosphate, and soft phosphate which occurs In 
fine powder or in soft masses. These phosphates occur in sedimentary rocks and, 
with the exception of certain deposits southwest c€ Lakeland, are of secondary 
origin, having been redeposited either by mechanical or chemical action. It is 
stated that phosphate appears to be very widely distributed in the northern and 
central parts of the peninsula and deposits are found on the west side of 
Apalachicola River in western Florida. The w'orkable areas are, however, con- 
fined to certain parts of the peninsula. 

Analyses of the different types of phosphate are reported, which indicate 
that the average content of tricalcium phosphate in land pebble phosphate ranges 
from about 65 to 75 per cent and in river pebble phosphate from 55 to 65 per 
cent. Composite samples of rock phosphate showed in one case over 82 per cent 
Iricalcium phosphate and in other cases contents of tidcalcium phosphate vary- 
ing from 75.3 up to 81.06 per cent. 

A bibliography of works on Florida phosphates is appended. 

Potash from wood and plant ashes, H. Bbauley {Metallurgy and Ohemy 
Migin,t IS (IBIS), No. 7^, pp. 8Jfl-846, flg, i), — ^This article deals with the his- 
tory of potash production from wood ashes, with the different uses of potash, and 
with the process of manufacturing potash from wood ashes and possible im- 
provements therein. The characteristics of potash from wood ashes and its 
practical utilization are also discussed. Tables of analyses of potashes from 
wood and of various woods and their ashes are included. 

Potash in certain copper and gold ores, compiled by B. S. Bxjtleb (U, 
Geoh Survey But 620-J pp. 221 - 236 ). — ^This paper contains portions of 

complete analyses of copper and gold ores from different districts which show 
that the potash content is in most cases relatively high. 

Experiments on potash extraction from muscovite, by G. Steiger, are also 
leported which show that the muscovite used contained 9.55 per cent of potash. 
“ Of this amount practically the whole was found in the leach water, showing 
that by first fusing the muscovite and then treating it with ammonium chlorid 
its potassium was entirely converted into the soluble form. The results show 
•^hat more than 25 per cent of the potassium present may be converted into 
the soluble form by the treatment wdth ammonium chlorid alone."’ It was also 
found that “ by a very superficial treatment with hydrochloric acid approxi- 
mately one-third of the potassium may be extracted.” 

Evaporation of potash brines, W. B. Hicks (17. S. Geot Survey ^ Brof. Paper 
B5-B {lBU)i pp. 65-72, figs. 8 ). — In evaporation studies on artificial potash 
brines, the purpose of which was to throw light on the conditions governing 
the deposition of potash salts from solution, it was found that the potassium 
was concentrated best in brines containing carbonates and chlorids and poorest 
ii\ those containing sulphates and carbonates, although a small amount of sul- 
phate apparently did not hinder the concentration materially. 

** In brines that contain several acid radicles the concentration of potassium 
may increase to a maximum as evaporation proceeds and then decline. The 
evidence at hand indicates that a large percentage of the potassium in a solu- 
tion is lost during evaporation before the maximum concentration of potassium 
is’ attained. The loss is small until the potassium reaches a concentration of 
about 4 per cent, but it is very rapid during further evaporation. Therefore, 
in the commercial extraction of potash from brines, especially those of the 
alkalis, it would seem best first to concentrate the solution by evaporation until 
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it contained about 4 per cent of potassium and then to subject the resulting 
liittern to other processes of manufacture. The most advantageous point of 
concentration would, however, have to be determined for each particular brine,” 

Lime and its uses in agTieulture, D. A. Gilchkist {Armstrong Col,^ l^ew- 
castJe-iiimi-Tgue, Agt\ DepL But. 12 {Wlo), pp. ,^4).— Tins bulletin discusses 
the use of gi*oimd lime, groiinc: limestone, gas lime, chalk, and lime mud in agri- 
culture and reviews different experiments by others showing the effect of liming 
on different crops. 

Agricultural lims analyses (J/d. Agr, Col, Quarts No, 68 (1916), pp, 11 ), — 
This i>iimphlet Ci^ntalns actual and guarantied analyses of agricultural limes 
offered for sale In Idarylaud from June, 1914, to May, 1915, and the text of 
the Maryland lime inspeetion law. 

Fertiliser analyses (J/d. Agr, Col, Quart, No, 67 (1915), pp. 32 ), — This ^ 
bniletin contains actual and guarantied analyses and comparative valuations 
of 629 samples of fertilizers and fertilizing materials offered for sale in Mary- 
land from August, 1914, to January, 1915. A note on home mixing of fertilizers 
is also Included. 

Fertilizer analyses (J/d. Agr, Col, Quart,, No, 69 (1915), pp, 35 ), — ^This 
pamphlet contains actual and guarantied analyses and comparative valuations 
of 809 samples of fertilizers and fertilizing materials made at the college from 
February to July, 1915. 

Analyses of fertilizers. Analyses of cotton-seed meal, B. W. Kilgore et al. 
(But N, C. Dept Agr„ 35 (1914), No. 11, pp, f 2d). —This bulletin contains 
analyses and valuations of 1,981 samples of fertilizers and fertilizing materials 
collected under the North Carolina fertilizer Inspection law during the fall 
season of 1918 and the spring season of 1914, and analyses of 165 samples of 
cotton-seed meal. 

Analyses of commercial fertilizers, P. H. Wessels bt al. (Rhode Island Bta, 
Imp, But,, 1915, Oct, pp. 12 ), — ^This bulletiji contains actual, and in some cases 
guarantied, analyses with valuations of 78 samples of fertilizers and fertilizing 
materials (including lime and plaster) collected in Bhocle Island in 1915, and 
representing a part of the fertilizer inspection for the year. 

The international movement of fertilizers and chemical products useful 
to agriculture (Imernat, Inst Agr, Rome, But Agr, and Com, Statis,, 6 (1915), 
No, 9, pp, 499-532 ), — ^This review, issued in September, 1915, is the third of a 
series (E, S, II., S3, p. C2G) and gives figures for the fertilizer production and 
trade for 1918, 1914, and the first half of 1915. Data^re also given for imports 
and exports of sulphur for the different countries and for the production of 
copper siUplmte in Europe and North America. No figures are given relating to 
the production of potash salts in Germany. 

A bibliography of 805 references to recent literature on the subject of fer- 
tilizers is appended. 

AGBICiriiTITBAL BOTANY. 

Respiration experiments with sweet potatoes, H. Hasselbeing and L. A. 
Hawkiks (F. B, Dept Agr,, Jour, Agr. Research, 5 (1915), No. 12, pp. 509- 
517 ). — ^The experiments described were conducted to ascertain whether any 
correlation , exists between the seasonal changes In the sugar content of sweet 
potatoes and their respiratory activity and also T,vhether the monosaccharids or 
the disaccharids furnish the chief material for respiration. The experiments 
we carried on at a temperature of 30® O. (86® F.), that temiierature having 
been chosen owing to the fact that it is essentially the temperature used in 
curing sweet potatoes for storage. 
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5*rom the results obtained, there does not appear to be any general correla- 
tion between the total sugar content of the sweet potato and its respiratory 
activity* A simultaneous decrease in the reducing-sngar content and the respi- 
ratory activity in given lots of roots is said to indicate a correlation between 
reducing sugar content and respiration, but seasonal changes and environmental 
conditions to which the sweet potatoes have been previouky subjected are be- 
lieved to tend to obscure any such coxTelation in different lots* Experiments 
with wounded roots indicated that the sugar content was not the limiting factor 
in the respiration of the sweet potato. The reducing sugars are said to be the 
immediate source of respiratory material. Cane sugar w’as found to be rela- 
tively stable in the sweet potato, and when once formed, it did not appear to be 
readily utilized in the process of respiration, W’hile starch and other carbohy- 
drates are present in abundance. 

Studies on chicory, T. Gkafe {Biochem, ZtRchr,. 68 {Wlo), 'No, 1-2, pp, 1-22, 
fig. 1; ahs, in Jour. Cliem, 8oe. [Lo^tdon'], 108 (1915), No, 630, 1, p. 200 ). — ^The 
author has followed up work done in connec^on with Vouk as previously re- 
ported (E. S. R., 31, p. 224), and claimed to have thrown new light on the 
analogies between starch and inulin, with studies on the metabolism of iniilin 
by plants. 

It was found that a high percentage of water in the soil in which chicory is 
gi'owm lowers the innlin content. This is, on the other hand, somewhat height- 
ened by extreme dryness of the soil. 

Investigations on the nature of the bitter principle of chicory gave no abso- 
lutely pure product, but evidence was obtained to the eHect that this principle is 
essentially neither alkaloid nor tannin, but a giucosid, the character and rela- 
tions of “Which are discussed. The empyreumatic oil given up by chicory ap- 
pears to be analogous to that of coifee, but of different constitution. 

Study of the plantlets shows a certain parallelism between the intake of 
mineral substances and the formation of organic compounds. It is thought 
possible that lime and magnesia play a certain part in the condensation processes 
in the plant. 

The physiological value of the reserve in chestnut seeds, O. Manicaem 
(Stas. Sper.'Agr, Ital., I/ft (1914), No. 8, pp. 633-636), — In a preliminary note on 
a study of chestnut seeds and seedlings the author states that the amount of 
reserve material present in such seeds is always strongly in excess of the re- 
quirement of normal germination. The action of this reserve in germination is 
limited to the development of the root, but the planllet is able to live for a 
certain length of time by means of photosynthetic assimilation alone. 

Translocation of mineral constituents of seeds and tubers of certain plants 
during growth, G. D. Buckixer (U. S. Dept. Agr., Jour. Agr. Besearcli, $ (1915), 
No, 11, pp. . — ^The results of an investigation on the translocation of the 

mineral matter contained in the seeds and tubers of garden beans, corn, and 
potatoes are given, the experiments having been carried on at the Kentucky 
Experiment Station. So far as the present account is ^ncerned, the transloca- 
tion of phosphorus, calcium, potassium, magnesium, and silicon is reported upon. 

The results obtained show that during the growth of the seedlings there is 
-considerable retention of mineral matter, varying from 46.66 per cent in the 
garden bean and 38.66 in corn to 50.33 in the potato tuber. There were no strik- 
ing differences observed in the quantities of the several mineral constituents 
translocated, and no marked selective influence was shown by the roots, stems, 
or leaves of the growing plants for any particular mineral reserve material con- 
tained iu the seed or tubeir. - . . , , . 
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Variations in mineral composition of sap, leaves, and steins of the wild 
grapevine and sugar maple tree, O. M. Shedd (V. Dept Agj\ Joia\ Agr. 
Research f 5 {1915), A'o. 12, pp. 529-5 Jf2 ). — In continuation of previous investi- 
gations (E. S. E., 27, p. 801), the author has made further observations at the 
Kentucky Esperiment Station on the mineral content of the sap of the wild 
grapevine (TUis cordifolia) and of two species of maple {Acer saccliariim and 
A. saecliarinum) , These experiments were conducted during three years to 
determine whether the mineral composition of the sap varied at the same time 
in different parts of the plant, whether it varied during a single season at a cer- 
tain point, and whether it varied dmdng different years. 

There was found to be considerable variation in the composition of the sai^ 
when collected at the same time from different points, and great variation when 
collected from the same point on the vine at different times during the same 
season. The widest variation in the sap composition was found when it \vas 
collected from the same point on the main branches of the vine at the beginning 
of the sap flow during four successive years. Considerable variation was ob- 
served to occur daily in the composition of the sap, the mineral constituents being 
generally higher during the day, while the sap had a more uniform composition 
during the night. Young leaves and stems of the grapevine were found to vary 
considerably during different years and also in the same season. 

The observations on the maple trees showed the sap to vary widely in com- 
position W'hen collected at the same point on the tree during tvro successive years 
just after the sap flow had begun. The mineral composition of the two species 
of maple was found to be quite different. It is thought that differences in the 
composition of the sap can not be entirely explained as being due to a dilution 
from the water in the soil, and it is believed that the variable mineral compo- 
sition influences the structure of the growing parts and explains the differences 
in composition of the same and different varieties of plants. 

Boron — ^its absorption and distribution in plants and its effect on growth, 
F. O, Cook {Ahs. in Science, n. scr., 42 (1915), No. 1096, pp, 951, 952).— On 
account of the use of boron as a larvicide, experiments were conducted to de- 
termine its effect on plant groTvth. 

This element is found to be readily absorbed by plants, and the addition of 
lime to manure which had been treated with borax had no definite effect on 
the absorption of boron. Potatoes, string beans, soy beans, and cowpeas showed 
a more equal distribution of boron in the roots, tops, and fruit than was the case 
with wheat, beets, tomatoes, radishes, and lettuce plants. In some eases, very 
little boron wras found in the roots or fruit, while a considerable amount was 
found in the rest of the plant. All control plants contained at least a trace of 
boron. If snmcient boron was added to the soil, a yellowing of the loaves took 
place, but this was not considered to indicate that the yield wxmld necessarily 
he affected. Leguminous plants were found more sentitive to boron than any 
other plants tested. 

Plant enzyms. — Pathological alterations in the amylase of potatoes, 
O. Boby and J. BodnAr {Blochem, Ztsehr,, 68 (1915), No, 8-4, pp. 191-~205; 
nU, in Jour, Chem, Soc. ILondonJ, 108 (1915), No. 630, /, p. 202).— In connection 
with work previously reported (E. S. R., 28, p. 150), the author has studied the , 
changes in amylase concentration during the resting period of the potato tubers, 
the changes In activity of the expressed sap, and the relation of amylase concen- 
tration to potato variety and region where growm and to the health of the tubers. 
The results are tabulated for each phase of the wwk. 

It appear^that in juices of healthy plants the amyloclastic activity is -greater 
than in those from plants showing the presence of curly leaf disease. 
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The toxicity of saccharin, E. Veeschaffelt {Pharm. WeekM., 52 {1915), No, 
2, pp, 81-46; aM, in Jour. Cliem. Soc. ILondon}, 108 (1915), No. 629, 1, p. 111 ). — 
The studies here described, showing the toxic action of saccharin on plants, sug- 
gest a general injurious influence on protoplasm, and hence on the human 
organism. 

The effect of alkali on permeability, W. J. Y. Osteehoxjt (Jour. Biol. Chem., 
19 (1914) i No. 3, pp, 835-843, figs. 5). — ^Experiments by the author making deter- 
minations on the electrical resistance of living tissues of Laminaria saccJianna 
are claimed to show that the permeability of the protoplasm (which is claimed 
to be accurately measured by the method employed) is considerably increased by 
the presence of a small proportion of sodium hydrate. 

The effect of acid on permeability, W. J. Y. Osteehout (Jour. Biol. Cliem., 
19 (1914)* No. 4i VP* 4^^-^01, figs. 5; ahs. in Jour, Chem. Soc. [Lo7idonJ, 108 
(1915), No. 629, I, p. 109). — ^Employing essentially the same method used in the 
work above noted, in order to test the behavior in this connection by hydro- 
chloric acid, the author found that this acid produces at first a rapid decrease in 
permeability. This is quickly followed by a rapid increase, the latter continu- 
ing until the death point of the plant is reached. 

Antagonism between acids and salts, W. J, Y. Osteehout (Jour. Biol. Chem., 
19 (1914) i ^0. 4i PP* 517-520, fig. 1; ahs. in Jour. Chem. Boe. {London}, 108 
(1915), No. 629, I, p. 109). — ^Employing the material and method above noted, 
the author found that the degree of antagonism between sodium chlorid and 
calcium chlorid was greater than that between sodium chlorid and hydrochloric 
acid. Life was maintained longer in the most favorable proportions of the former 
pair than in those of the latter. 

The results observed are held to afford evidence that the plasma membrane in 
plants is protein in character- 

physiological conditions in the large kelps of the Pacific Coast, G. B. Rigg 
(Ahs. in Science, n. ser., 42 (1915), No. 1094* P* ^^S ). — On account of attention 
being Called to kelps as a source of potash fertilizer, the author has made an 
investigation of the physiological processes of a number of the rapidly growing 
species. The rapidity of growth is considered as favored by mechanical stretch- 
ing by tidal currents, great turgidity due to high osmotic pressure in the cell 
sap, and an abundance of potassium Influencing nuclear division. 

It is said that there is more potassium than sodium in kelps, although the 
reverse is true of sea water. This is believed to be possible because of the 
greater permeability of the tissues for potassium and the change of potassium 
compounds into some other form which does not lower the diffusion gradients. 

Attention is called to the differences of opinion as to the source and compo- 
sition of the gases in the floats of marine algse. The author expresses the 
opinion that the carbon dioxid for photosynthesis comes from either the gas 
in these floats or the carbonates in the sea water, rather than from the car- 
bon dioxid of this water. Tidal currents are considered a factor in photosyn- 
thesis by keeping the fronds at the surface. The kelps are said to produce no 
starch, but their sugars may he a factor in the high osmotic pressure. 

Quasi-experimental formation of ascidia in cotton leaves, F. E. Lloyd (Ahs. 
in Science, n. ser., 42 (1915), No. 1094* P* 879).— The author reports growing 
small cotton plants in pots for more than a year which were subjected to se- 
vere physiological drought. Bientiful watering, aided by rising temperatures, 
resulted in forcing growth and the production of a large proportion of abnor- 
mally shaped leaves culminating in perfect ascidia raised on their proper 
petioloid supports. Such abnormalities are considered to rise from identical 
conditions with fasciations. / 
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End results of desiccation and respiration in succulent plants, D. T. Mag- 
Doxtgal, E, B. Long, and J. G. Beown {Physiol. Researches, 1 {1915), No. 6, pp. 
2S9S2o, pis. 3, figs. 5; ahs. in Science, n. sen, 42 {1915), No. 1094, pp. 879, 
880). — ^Tlie authors give an account of experiments in which a large number of 
sound individuals of Echinocactus and several joints of Opuntia were deprived 
of water supply and compelled to carry on existence at the expense of accumu- 
lated water and food material. 

It was found that an Echinocactus in the open may survive for no more 
than two years on its own supply of food material and water, while similar 
plants in diffused light have remained sound after six years of starvation. 
Nonreducing soluble sugars are said to he present in only minute proportions, 
if at all, in normal Echinocacti, but are noticeable constituents of the sap of 
desiccated ones. Extended desiccation and starvation made no alteration in 
the integument of Echinocactus, but in a plant which had been thus treated 
for 73 months the cuticle was thicker than normal, while the outer wall of 
the epidermal cells was thinner. The cytoplasm and nuclei in the epidermal 
system were reduced, but new cork layers were being formed as in normal 
plants. The stomata remained permanently open and many were in a col- 
lapsed condition. The palisade layer was thinner than in normal plants, the 
cytoplasm reduced to small masses in the angles of the cells, and the nuclei 
deformed and reduced in size. The most pronounced effect of starvation was 
^hibited by the cortex of Echinocactus. 

Bistribution of cacti with reference to the role played by root response, 
W. A. Cannon (Abs. in Science, n. ser., 42 {1915), No. 1094i 877). — Accord- 
ing to the author’s observations in southern Arizona, roots of cacti lie close to 
the surface of the soil and are subject to the maximum temperature changes, 
including the highest temperatures of the summer season. Experiments show 
that a high temperature is necessary for the .best growth of the roots of cacti, 
and as active root growth takes place in midsummer it is suggested that the 
cacti as a family are limited to such regions as have summer rains, oth^‘ con- 
ditions being favorable. In other regions of abundant moisture, but without 
the rains which characterize the warm season, cacti are either wholly wanting 
or constitute an insignificant part of the vegetation. 

The distribution and succession of the flowers of the giant cactus in rela- 
tion to isolation, D. S. Johnson {Ahs. in Science, n. ser., 4^ (1915), No. 1094, 
p. 876) . — ^Tlie author states that the flowers of the giant cactus growing about 
Tucson, Ariz., are rarely symmetrically grouped about the growing point of the 
stem. They are said to be generally most abundant on the east side and usually 
wanting on the west side. This phenomenon is considered to be brought about 
by differences in sunlight and air temperatures, the east side of the trunks 
being warmer than the west side. 

The peirsonation and multiplication of the fruits of certain Opuntxas, D. S. 
Johnson {Ahs. in Science, n. ser., 42 (1915), No. 1094, PP* S7S, 879). — Attention 
is called to the fact that the fruits of certain cacti differ from those of most 
seed plants in not falling from the tree at the end of the growing season. In 
some forms, of which 0. fnlgi^a is one of the most striking examples, the fruit 
remains attached and growing, season after season. Primary flowers are formed 
from the lateral buds of the last year’s branches. These shed the perianth five 
or six days after opening, and give rise to fruits which not only remain attached 
but also give rise to buds of secondary flowers. If these persistent fruits are 
allowed to remain attached they give rise only to flower buds, but if they are 
broken off and placed on moist soil the same areolae develop roots, send out 
branches, and so start a new plant. 
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FIEID CROPS. 

First aid to tlie settler, E. J. Delwiche {’Wiscomin Sta, Bui 260 {tdlB), 
pp, S-iS, figs, 29), — ^This btilletin is intended for the use of the settler of small 
means in upper Wisconsin and oilers suggestions of general interest on the 
selection of the land, methods of clearing and cropping, buildings and eiiuip- 
ment, cooperation, and marketing. 

Economy in feed products, N. Laesson (Nord, Meferi Tidn,, SO (19U), No, 2, 
pp. 16--19), — ^The varieties of root crops recommended for cultivation in southern 
and central Sweden are the Barres beet and the Drottning (Queen) turnip or 
ruta-baga. 

Manure is considered the best fertilizer, but potash in the form of kainit gave 
excellent results with the beets, S7 per cent better than results obtained with 
pure potash salts. Phosphoric acid in the form of Thomas phosphate was very 
beneficial in the culture of beets. Nitrogen was likewise used, immediately be- 
fore the sowing of the seeds, in the form of calcium cyanamid. This hastened 
the development of the beets. As previously reported by Bolin (E. S. B., 30, p. 
S22), a more abundant harvest was obtained by using half calcium cyanamid 
and half nitrate of soda than when either was used alone, and at less cost. 

Beport of the department of agriculture, J. 0. Paglieby (Estac. Ewpt, 
Agron, \€uha\, Informe An, S il909-’1914) ^ pp, S-27, pis, S), — ^This is a con- 
densed report covering the period from 1909 to 1914, inclusive, and notes variety, 
fertilizer, and cultural tests with sugar cane and corn, variety tests with sweet 
potatoes, and data as to the classification of Cuban tobacco. 

Alfalfa growing in Wisconsin, R. A. BIooee and L. F. Geabee (Wiscomin 
Sta. Bvl 259 (1915), pp, S*-32, figs, 12), — ^This bulletin discusses the production 
of alfalfa in Wisconsin, covering soil preparation, methods of seeding and 
harvesting, and notes regarding its value. 

Inheritance of length of pod in certain crosses, J. BeIiUHStg (V, B, Dept, 
Agr,, ffhur. Agr, Research, 5 (1915), No. 10, pp, ffio-htO, p%, 1). — ^Tliis article 
presents data obtained at the Florida Experiment Station showing the length 
measurements of pods in plants resulting from crossing reciprocally the Florida 
velvet bean (BU;:^olobiU'm deeringianum) with the Philippine Lyon bean (B. 
niveuni) carried to the fourth generation (E. S. R., 29, p. 228), and discusses 
the results qualitatively and quantitatively. 

The author summarizes the investigation as follows: “A single genetic 
diil’ercncc, E, is responsible for the main difference betw’eeii short and long 
pods. This genetic difference segregates in normal Blendelian fashion. Factor 
E is completely quantitatively dominant, so that Ea—Ee, This factor acts as 
a multiplier, with a multiplying value of about 1.51. Blinor factors for pod 
length also act as multipliers, with a combined multiplying value (when double) 
of about 1.42. These minor factors apparently show zero dominance, in the 
sense that if AzB^Cn , , . are positive double factors with a combined multiply- 
ing value of the value of AnBhCc , . . 

Further experiments on inheritance in maize, H. K, Hayes and E. BI. East 
(ConmoUeut Btate Bta, Bui 188 (1915), pp, 81, pis. 7).— This paper is a report 
on the inheritance of certain differences in the endosperm of various maize 
races that have been made the basis of a division Into the subspecies Zea mags 
euerta, indurata, indentata, and amplacea. To these investigations a genetic 
study of the shape of seed which characterizes the so-called rice pop corns is 
ad<led. The work continues that previously noted (E. S. 25, p. 736 ; 29, 
p. 333). Tables show the resulting corneous, floury, dented, and pointed char- 
acteristics of the various crosses. 
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In general, no matter which variety was used as the female parent, there 
was no immediate visible effect of the male parent in the endosperm of crosses 
between the flint and floury maize. The Fi generation plants produced ears 
in which there was a clear segregation of corneous and floury seeds in a 1 : 1 
ratio. This ratio was unaffected whether the Fi ears were pollinated with 
pollen from either the pure flint or the pure floury parent. Seventy-sis Fa ears 
produced from a self-fertilized Pi ear of the floury-flint cross, gave a ratio of 
1 pure flint ear, 2 hybrid ears, and 1 pure floury ear. The flint and the floury 
ears bred true in later generations. A total of 69 self-fertilised ears showing 
segregation gave a ratio of S,S03 corneous seeds to 8,562 floury seeds. 

There seemed to be a close agreement betv/een the results of the cross be- 
tween the floury and Learning dent and those for the cross between the floury 
and flint. It was, however, more difficult to classify the seeds in the former 
cross as in the Learning dent corneous starch is produced only on the sides of 
the seed, the cap and the immediate vicinity of the embryo being filled with 
soft starch. This difference in type of starch produced is evidently one factor, 
yet since F» families showed variations in the amount of corneous starch pro- 
duced, there must be several minor factors which modify its development 
** There is good evidence that at least some of these minor factors are factors 
which have a direct effect on totally different tissues. For example, the size 
and shape of the seed, w^hich is at least partly controlled by the type of peri- 
carp (a maternal character), has considerable influence upon the appearance 
of the starch. To put the matter roughly, in plants which fundamentally have 
the same zygotic possibilities as regards the type of starch in the endosperm, 
the amount of soft starch actually developed is directly proportional to the size 
of the seed.” 

The pollen of White Eice popcorn apparently had no effect on the character 
of the endosperm of the floury type. This is in agreement with the results of 
the crosses floury X flint and floury X dent. The Fi ears showed the results 
of segregation, although in this case there was a range of variation from the 
floury to the corneous type. Seeds of this Fi generation (Pa seeds) produced 
a population of ears ranging from the pure corneous to the pure floury type. 
One uniformly floury ear bred true in Fs and for the floury habit ; three ears 
with purely corneous seeds also bred true. Two Fa ears gave as variable an Fa 
progeny as had been found in Fa, the ratio in this case being approximately 1 
pure corneous ear to 6.2 intermediates and definite hybrids to O.S pure floury 
bars. Other Fa ears gave a 1 : 2 : 1 ratio in Fs, Several self-fertilized intermedi- 
ate Fa ears bred comparatively uniformly, giving a progeny which contained 
more corneous starch than the floury parent but less than the "White Eice pop- 
corn parent. * 

In the cross between the White Eice and Pearl popcorn “ the Fx generation 
was of intermediate habit, there being some projection of the seeds at the point 
of attachment of the silh. Four selfed Fi ears furnished Fa generations. Tlie 
progeny of Idiese ears 'was variable, the seeds of some ears being as completely 
pointed as the "White Eice pop parent, the seeds of others nonpointed lihe the 
Pearl pop parent, while the greater number were of variou>s intermediate types. 
Of a total progeny of 263 individuals, 24 ears were classed as pure pointed like 
the White Eice parent ... A number of Fs ears were self-pollinated, but none 
happened to be obtained which could be classed as typically pointed. One ear 
having seeds but slightly pointed (possibly nonpointed) was grown in F«, The 
21 ears product were like the parent ear, showing only slight projections on 
the seeds at the tip of the ear.” 

In the cross l^tween, the White Eice pop (No. 64) and teaming dent corns 
<No. 6) **the Fi generation was Intermediate as regards the pointed condition, 
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and there was segregation into pointed, nonpointed, and intermediate ears in Fs. 
Thirteen self-pollinated F 2 ears were grown in Fs. Of these, the following Fa 
ears were classed as pure pointed (6X64) -6-6, (6X64) ~6~3, (6X64) -4-8, 
(6X64) -4-9. Two of these ears, (6X64)-6-6 and (6X64) -6-3, bred true in 
Fa, while (6X64) -4-8 and (6X64)-4-9 showed segregation in Fs with a total 
of 85 pointed and 31 intermediate pointed ears. Two self-fertilized ears, 
(6X64)-4-8-8 and (6X64)-4r-8-S, were grown in 1914, One proved to be a 
pare pointed ear and the other again gave pure pointed and intermediate 
pointed seeds. These results might have been obtained if ear (6X64)-4r-8 
were homozygous for one factor for point and heterozygous for a second factor. 

“Three self-fertilized P 2 ears of the intermediate class showed a range of 
variation in Fs from pure-pointed to nonpointed ears. Six Fa ears classed as 
nonpointed w^ere proven to have been hybrids by the Fs results. One of these 
(6X64) -4-7, produced 52 intermediate and IS nonpointed ears. As no typi- 
cally pointed ears were obtained it seems fair to conclude that the parent ear 
(6X64) -4-7 w’a^ heterozygous for one factor for pointed seeds. T\vo self- 
fertilized ears Fs of line (6X64) -6-6 which bred true for the pointed habit 
in Fa -were grown in F*. Ear (6X64)-6-6-4 gave a progeny of 35 ears, all 
of which were pure-pointed, while (6X64) -6-6-1 had a progeny of 23 pure- 
pointed ears and four with points more strongly developed than the interme- 
diate class, but not so strongly developed as the 23 pure-pointed ears/* 

The White Eice pop parent contains only a small amount of floury starch, 
while the dent, variety has corneous starch at the sides of the seed and floury 
starch at the cap and next the embryo. There was no effect on the development 
of the amount of corneous starch in Learning dent (No. 6) due to the pollen 
from White Bice pop (No. 64). The Fa generation cross produced ears wAth 
intermediate-sized seeds. These ears would have to be classed as dents. 

“Two Fa ears (6X64) -4 and (6X64) -6 were grown in Fs, Both popu- 
lations showed a wide range of variation. The ears were classed as pure dent, 
nearly pure dent, half seeds dent, few seeds dent, and nondent. Ear (6X64) -4 
had progeny of each class, while (6X64)-6 produced progeny in all classes 
except the nondent class. Thirteen Fs ears were grown in Fs. Two nondented 
ears g^ve a progeny of nondented ears and ears with a few seeds slightly 
dented. No ears bred true in Fs or F* for the ptire dented condition, although 
some selections gave a progeny with a much larger proportion of dented ears 
than others. Twelve Fa ears were grown in F*. Ear (6X64)-6-5~3 produced 
the greater proportion of its progeny in the pure dent class. 

Tests of com varieties on the 0reat Plains, L. L. Zook (17. 8f. Dept Agr, 
But 307 pp, 19, figs, 4). — ^This bulletin contains results of varietal tests 

of corn conducted on dry land and under irrigation at the following-named 
stations in the Great Plains area: Huntley, Mont., Newell, S. Dak., Mitchell 
and North Platte, Nebr., and Akron, Colo., in which several ofSces of the De- 
partment and the Nebraska Experiment Station cooperated. 

Descriptive lists are given showing the dent, flint, and soft varieties of corn 
used in the tests. Tabulated data show yields of plats at the various stations, 

-The results covering the three years 1912, 1913, and 1914 have shown that 
small differences are of importance only when it is certain that such differences 
are due to potential varietal qualities and not chance fluctuations. It ap- 
pears that the usual recommendation favoring locaUy-grown seed has in some 
cases' been overemphasized by comparing averages rather than the perfor- 
mances of individual varieties and that to assume that a variety is best for 
a locality because it has had an opportunity to become acclimated may be as 
false a conclasion as to assume that a variety will do well in one locaUty be- ’ 
cause it has done so in mtjae other locality. The range of adaptation of varl-, 
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eties varies vridely. Tlie most outstanding varieties whose yields throughout 
the tests have remained uniformly good are White Australian, Martens White 
Bent, and XJ. B. Selection 133. 

The production of a new variety of giant sugar corn, E. Heckel ( Compt 
Bend, Acad, Agr, France, 1 (lOlo), Bo. 17, pp. ) .—It is noted that during 

four successive years the sugar content of a giant Serbian variety of sweet corn 
was greatly increased by the removal of the tassel during August. In 1915 the 
total amount of sugar (saccharose and glucose) 20, 24, 26, and 2S clays after 
emasculation is given as 9.35, 13.57, 11.6, and 9.6 per cent, respectively, as 
against 7.25, 6.0, 7.75, and 6.35 per cent for plants not emasculated, 

[Eertiliaer, varietal, and cultural experiments with coim on sandy loam 
soils], B. W. Kilgoee, C. B. Williams, and B. W. Scott, Je. {But. N. C. Dept 
Agr., 36 (1015), Bo. 5, pp. 5-52). — ^This is a report of work with corn on the 
Edgecombe Test Farm during the period 1903-1909. inclusive, along the lines 
of previous reports (E. S. 11., SI, pp. 629, 630 : 38, p. 86). 

The general summary of the results of this %vork indicates* that in the pro- 
duction of corn on this soil, when only two fertilizer constituents are used 
nitrogen and phosphoric acid produce the largest net returns; that lime will 
prove beneficial when rightly applied ; that a 3 : 1.5 : 7 fertilizer at the rate of 
300 lbs. per acre may be expected to give the most satisfactory returns; and 
that there was practically no diderenee in the fertilizing value of dried bloocP 
and nitrate of soda. 

Community production of Burango cotton in the Imperial Valley, A. 
HcLachiax (U. Dept. Apr. But 324 (1915), pp. 16 ). — ^This bulletin gives a 
history of the industry in the Imperial Valley, Cal. ; discusses the progress due 
to organized effort and the varieties grown, viz, the short-staple, Egyptian, and 
long-staple Upland; notes that stabilization^ — ^i. e., the continuous production of 
a crop with a fixed high quality of fiber — ^is the great problem now confronting 
the cotton industry in the Imperial Valley ; and comments on the relation of the 
grower, ginner, banker, and manufacturer to stabilization. 

Flax culture for seed in Argentina, 0. B. Gibola (Dl Cultlvo del Lino para 
la Frod2Wci6n de la SemiUa en la Argeniim. Buenos A ires: Cabant S Co., 1915, 
pp. 104^ pis. 7, figs. 46 ). — ^This book discusses the origin and the climatic and 
cultural requirements of flax grown for seed, and presents statistical data on 
the production and distribution of flax seed by countries and its importance as 
an article of commerce, particularly with reference to Argentina. Among the 
subjects specially treated are the history of flax culture in Argentina and the 
areas devoted to the crop by provinces, varieties cultivated and the growth of% 
the plant in general, composition of the different parts of the flax plant, the 
use of fertilizers and rotations, soils adapted to flax and their preparation, 
seeding flax and taking care of the crop, plant and animal parasites, and the 
various phases of harvesting and marketing. The yield and total production 
of flax seed in die principal producing countries are compared, and data are 
given on the cost of production in Argentina. In addition, the chemical, botani- 
cal, and physical qualities of Argentina flax seed are reviewed, and the produc- 
tion of linseed oil, the uses of the oil cake and other residues, and the utiliza- 
tion of flax straw are described. 

The fiber industry of Mauritius, P. A. STOCKnALE (Dept, Apr. Matiriims, 
Gen. Ber.^ Bnl. 5 {1915), iEnglish Bd.'i pp. 15, figs. 2). — ^This bulletin describes 
the varieties of Fnrcrwa gfga^tea that are grown in hlauritlus, the methods of 
euitivation, and the manufacture of the fiber, and gives data as to the cost of 
production. It is concluded that “fiber production might become an important . 
industry in the colony.” 
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Crrowing Irish potatoes in Georgia, T. H. McHatton {Bui, Ga, State Col, 
Agr,^ No, 95 {1915), pp, 6), — This suggests methods of production for the first 
and second crops. 

The frequency of low temperature m 'Vercelli and the effect on the culti- 
vation of rice, B, Maecaeelli {Gior, EisicoU., 5 {1915), No, 22, pp, S55-'860, 
fig, 1), — In view of the fact that the temperature falls below 15® C, (59® F.) 
in July and August only the early varieties of lice are recommended. 

, Ash composition of upland rice at various stages of growth, P. L. Gile and 
J. O. Gaeueeo {Tj, S, Dept, Agr,, Jour, Agr, EeseareJi, 5 {1915), No, 9, pp. $51- 
864 ). — ^"-^^his gives results of work carried out at the Porto Eico Federal Station, 
which show the weights of various parts of upland rice {Oryt^a aativa) and the 
ash analj’sis of both the roots and above-ground parts when the plants were 
harvested at IS, 26, 48, 73, 103, and 123 days of age. 

The absolute weights of the ash constituents of one whole iilant above-ground 
at the ages of 103 and 123 days are given as follows: Carbon-free ash 4.427, 
5.306 gm.; silica, 3.245, 3.896; lime, 0.102, 0.094; magnesia, 0.137, 0.137; iron, 
0.012, 0.015 ; potash, 0.33, 0.655 ; >soda, 0.337, 0.235 ; phosphoric acid, 0,172, 0.17 ; 
sulphuric acid, 0.277, 0.297; chlorln, 0.13, 0.152; and nitrogen, 0,143, 0.154 gm., 
resi3ectively. 

The pei’centages of potash, phosphoric acid, and sulphur in the ash of the 
Whole plant above-ground decreased vfith the age of the plant, wlfile silica in- 
creased and nitrogen in the dry matter decreased vrlth the age. As compared 
with 103 days, when the panicles were just out, the mature plant above-gi’ound 
at 123 days wdth the seeds ripe contained an equal amount of lime, magnesia, and 
phosphoric acid, slightly more iron, sulphur, chlorln, nitrogen, and silica, much 
less soda, and considerably more potash. The percentages of iron in the ash of 
the green leaves and straw decreased regularly and markedly with the age of 
the plant, while the percentages of iron in the ash of the Vvdiole plant above- 
ground remained fairly constant after the 26-day-old sample. Previous to flow- 
ering the percentages of dry matter in the green plant and of ash in the dry 
matter seemed to be influenced by the effect of the weather on the growth of the 
plant,” 

Importance and character of the milled rice imported into the United 
States, F. B. Wise {V, H, Dept. Agr, Bui. 323 {1915), pp. 8, pi. 1, fig, I).— This 
bulletin discusses the quantity and value of rice imported and the countries from 
Which rice is imported, describes rice types, and gives in tabular form the results 
of*mechanical and chemical analyses of imported rice. 

The romance of teff, J. Buett-Davt {Undv, Cal, Jotir, Agr,, 3 {1915), No, 1, 
pp. 7^10 ), — This gives a brief liistory of teff from its cultivation in Abyssinia 
to its present distribution in South Africa, and describes its cultivation and uses 
in South Africa, An analysis of teff hay is given as moisture S,8S, protein 0,21, 
ether extract 1.21, soluble carbohydrates 39.08, crude fiber 39,07, and ash 5,55 
pel* cent. 

HOBTICULTTJEE. 

The Bradley bibliography. — Arboriculture — economic properties of 
woody plants, A. Rehder {Cambridge, if ass,: Riverside Press, 1915, vol, 3, pp, 
X+806), — ^This volume of the Bradley Bibliography (B. S. E., 31, p. 239) con- 
tains the titles of publications z*eiating to arboriculture and to the economic 
properties and uses of woody plants, including important articles in periodicals 
and other serial publications. The principal botanical, hoxticultural, agricul- 
tural, and pharmaceutical ^periodicals have been completely excerpted, and 
many papers extracted from less important technical periodicals and from 
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those of a general character. A- complete enumeration of all publications de- 
voted to pomologj’ and the cultivation of fruit trees has not been attempted. 
Only separate works on these subjects is included. 

[Economic plants at the Agronomic Experiment Station, Santiago de las 
Vegas, Havana], J, T. Roig (Estac, Expt. Agron. [Cuhai, Informe An,, S 
{1909-1911}), pp. 58-88, pis, 9), — ^Notes are given on various classes of economic 
plants being tested in the gardens of acclimatization and propagation and in 
the arboretum of the experiment station, including a list of the principal exotic 
plants that are being cultivated by the station. 

Adaptability of certain Philippine plants to propagation by cuttings and 
marcottage, J. G. Mirafloees {Philippine Agr, and Forester, 4 {1915), No % 
pp, 142-I0O ), — ^T'he results are given of a series of experiments undertaken to 
determine the adaptability of a number of Philippine plants to propagation by 
cuttings and layerage. 

Beport of the committee on revision of catalogue of fruits and vegetables, 
J. W. Fieor et ax, (Bui, Ga, State Col, Agr„ No. 89 (1915), pp. 1B5-149),— This 
comprises a catalogue of fruits, nuts, and vegetables for Georgia, recently re- 
vised by the committee on revision of catalogue of the Georgia State Horticul- 
tural Society. The State is divided into the upper or mountainous, middle, 
southern, and coastal regions. The information for each variety comprises the 
origin, season, and use and the region for which it is adapted. 

Fertilizers for fruits and vegetables, B. Hoy (Brit. Columbia Dept, Agr., 
Eoii't, Branch Circ. BS (1912), pp. 8). — popular discussion of various kinds of 
fertilizers with special reference to their value for fruits and vegetables. 

Spray and practice outline for 1915, H. J. Eustace and E. H. Pettit {Miohi^ 
gan Sta, Spec, Bui. 7^ (1915), pp. 24, figs. 7).— This bulletin discusses the gen- 
eral spray treatment for orchard and small fruits as well as cucumbers, musk- 
melons, pota’toes, and tomatoes. Directions are also given for the preparation 
and use of various insecticides and fungicides. 

Analyses of some materials sold as insecticides and fungicides, N, X 
Patten and D. C. Kellogg (Michigan Sta. Spec. Bui. 74 (1915), pp. S-11), — 
Analyses are here given of some 104 samples of various materials collected in 
Michigan. They include lime-sulphur solutions, soluble sulphur compound, lead 
arsenate, Paris green, Bordeaux mixture, tobacco products, and miscellaneous 
materials. The more salient features of the state inspection law are included 
in the bulletin. 

Vegetable gardening in Georgia, T. H. McHatton and J, W. Pieob (Bui. Ga. 
State Col. Agr., No. 88 (1915), pp. 54> figs. 6). — ^A popular treatise on home and 
farm vegetable gardening with special reference to Georgia conditions. In 
addition to the general principles of vegetable growing, information is presented 
relative to planting distances for various vegetables and the control of insect 
pests and diseases, including directions for making sprays. Specific notes on 
the culture of the more important truck crops are also given. 

The home vegetable garden for southern interior sections of British COlumt" 
bia, H. Thornbee (Brit. ColufnUa Dept. Agr., Sort. Branch Circ. 24 1191B1, pp. 
8, fig. jf).—-A popular treatise on this subject. 

Cultural experiments with vegetables on the Schleswig-Holstein moors, 
A, X Weeth (Mitt. Ver. Ford. MoorJcniltur Deut. Beiche, 3S (1915), Nos. 16, 
pp. figs. 2; 17, pp. $61-365, figs. 4)* — account is given of cultural and 

variety tests with vegetables^conducted on the low and high moors in Schleswig- 
Holstein in 191S and 1914. 

The bonavist, lablab, or hyacinth bean, 0. Y* Piter and W. X Morse ( U. B. 
Dept. 4$r. Bui. $18 ii&l5), pp. 15, pU. 2),‘^Aa account of the bdnavist bean 
(DoUehos muh) with reference tO; its, cultural characteristics, Seed production, 
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varietal characters, value for human food, and botanical names. Notes are also 
given on the various introductions of D. lahlub made by the Office of Foreign 
Seed and Plant Introduction from 1899 to 1914. A bibliography of cited litera- 
ture is appended. 

The bonavist bean is of value both for its edible pods and as an ornamental. 
The authors recommend that it be generally grown from Maryland and Ken- 
tucky southward. For planting in corn, it has about the same value as cowpeas. 

The Bermuda onion, F. W. Mallt {Tecom Dept* Agr. Bui* (1915) ^ pp. 
56)* — ^This comprises a guide to the culture of Bermuda onions in south Texas. 
In addition to a detailed account of methods of culture, harvesting, and market- 
ing, considerable information is given relative to various soil types in south 
Texas and soil improvement by means of cover crops and organic and inorganic 
fertilizers. 

Peas as an orchard green manure and cover crop, F. Gabcia (New Mexico 
Sta* Bui. 99 (1915) i pp. 21 ^ figs* 6). — ^An account of the nse of various kinds 
of peas for green manure and cover crops, based upon orchard cover crop experi- 
ments conducted by the station from 1911 to 1914, inclusive, the results of which 
are here noted. 

The experiments show that excellent results can be had with such varieties of 
peas as- the Black-eyed Marrowfat, White-eyed Marrowfat, San Luis Valley, Colo- 
rado Stock, Golden Vine, and sweet peas. The sweet pea vines proved to be more 
resistant to cold during the winter. The temperatures which killed from 3 to 5 
in. of growth of the vines of other peas did not materially injure the sweet peas. 
w There was no material difiference in the resistibility to cold of the different varie- 
ties of the field peas tried or in the amount of vine growth produced. All varie- 
ties of field peas planted during the fall months proved to be too tender and 
succulent for the extreme temperatures duj*ing the winter. Plantings made dur- 
ing December to March, inclusive, were not injured by any of the low tempera- 
tures during that period, and all vines from such plantings grew large enough 
for plowing under by IMay 15. A very dense vine growth was secured by seeding 
brosidcast at the rate of 65 lbs. of seed per acre. Where irrigation is practiced 
the land should be irrigated immediately after the seed is sown to pi’oduce 
germination, and the vines should he irrigated when they are plowed under to 
cause the quick decay of the vegetable matter. 

The top-working of fruit trees, H. Thornber (Brit. Columbia Dept. Agr.^ 
Nort. BnimJh Circ* 26 (1912), pp. S, figs. 6). — ^This comprises practical direc- 
tions on top-grafting fruit trees. 

Varieties of fruit recommended for commercial planting, compiled by 
B. M. Wixsnow (Brit, Columbia Dept Agr*, Sort Branch Ciro* 29 (1912), pp. 
5). — ^Thls comprises a list of varieties of orchai’d and small fruits recommended 
for commercial planting in different sections of British Columbia. 

[Varieties of fruit at the Agronomic Experiment Station, Santiago de las 
Vegas, Havana], H. A. Van Hermann (Bstac. Expt Agrmv. ICuba}, Informe 
An., B (1909-^191^)9 PP^ 83-51, pis. 2). — ^Data are given on varieties of temperate 
and tropical fruits growing on the station grounds. 

, Methods of fruit picking and handling, E. Smith (Brit* Columbia Dept 
Agr., Eort. Branch Circ. 27 (1912), pp. 7, fig. 1). — ^A discussion of methods of 
handling fruit, including some data on fruit -handling investigations conducted 
by the British Columbia Department of Agriculture. 

^ The auth# finds that at present an average of ^ver 26 per cent of British 
Columbia apples are Injured through careless handling in the orchards, and 
that over 60 per cent received bruises, or punctures before reaching the market* 
Decay in soft fruits, such as peaches, plums, cherries, etc., has been reduced 
by careful handling from as high as 41 per cent to 2 per cent during 12 days ih 
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tlie transit temperature. Tiie fact that British Columbia peaches are usually 
overripe , and decay rapidly on the market is attributed to the 36 to 84 hours* 
delay behveen picking and the refrigerator car. Successful peach shipping dis- 
tricts allow but 12 Iiours between picking and refrigeration. 

Economies in apple harvesting, E. H. Skspaed {Better Fruit, 10 {1915), Flo, 
6 , pp, 18-15, 25, 26), — A paper on this subject presented before the Washington 
and Oregon State horticultural societies. 

Know orchard costs, G. M. Twitchsll (Amer, Apr., 97 {1916), No. 1, p. IS).— 
The author gives cost data and returns secured from an old apple orchard over 
a series of shears. 

Grimsby* precooling and experimental fruit storage. — Cherry package test, 
season cf 1915, E. Shith {A(rr. Qa::^. Canada, 2 {1915), No. 11, pp. 1050-105i, 
fips, 5). — ^The object of the tests here reported was to secure information that 
would lead to a more standard package for Canadian sweet and sour cherries. 
Bemonstration shipments of various kinds of packages were made. 

For sour cherries the 6-Qt. basket packed in the orchard gave the highest net 
returns. Warehouse packs suffered more from wastage. For sweet cherries the 
highest net retimns were secured from the 24-full pint strawberry crate. 

Culture of small fruits for the interior districts of British Columbia, 
H. S. Middleton (Brit. Cohimhla Dept. Agr., Ilort. Branch Giro, 25 {1912), pp. 
4) . — ^Tiie methods employed by successful growers are here described. 

Eotes on economic plants, J. Jones (Imp. Dept. Agr. West Indies, Rpt. Agr. 
Dept. Donmiica, 1914-15, pp. 5-11). — ^Data are given on tapping experiments 
with Castilla rubber, together with analyses of latex obtained from Hevea and*^ 
Funtuinia trees. It is concluded that Sevea, hrasiliensis is the only rubber 
tree that can be gi’ouii in Dominica with any prospect of success. 

Of the eucalypts grown in the Botanic Gardeas Eucalyptus teretlcornis and 
E. cltriodora have given the best results in rapidity of growth and in the pro- 
duction of timber. An IS-year-oid tree of the latter species which was felled 
during the year was T ft in gii'th 8 ft. from the gimuid, and 3 ft. 6 in, in girth 
60 ft. from the ground, at which height the trunk branched. The tree was 106 
feet high. 

Notes are given on condition of limes budded on sour orange stock, together 
with sield data on grafted cacao trees. 

Tropical and semitropical fruits, exclusive of citrus fruits, E. O. Fenzi 
(Agr. Colon, lltulgh 9 {1915), Nos. 1, pp. 40-5S; 2, pp. 97-116; S, pp. 167-182; 
4-5, pp. 250-304 ; 6. pp. 359-278; 7, pp. 420-^9; 8, pp. 481-515; 9, pp. 557-568; 
10, pp. 620-634; 11, pp. 681-698. figs. 59). — ^Thls comprises a manual of 727 
species of tropical and semitropical fruits, iuchuling the eouittry of origin ; the 
botanical nomenclature; a brief description of the foliage, flower, and fruit; the 
chemical composition of the fruit, where known ; methods of propagation ; and 
more extended notes on those fruits which are now commonly cidtlvated. A 
table is given in wiiich the various species are grouped according to the uses of 
the fruit, , 

iThe manual , has been prepared with special reference to the extensions and 
development of tropical and semitropical fruit culture in Italy and the Italian 
colonies. 

Progress in the chief industries, J. Jones {Imp. Dept. Agr. Wes# Indies, Ept. 
Agr. Dept. Dominim, 1914-15, j}p. 17-22).— A statistical report for 1914 on the 
lime and cacao industries as well as coconuts and minor products.^ 

Beport on manurial experiments, X Jones {Imp. Dept. Agr. West Indies, 
Mpt Agr. Dept Dominica, 1914-15, pp. 34-44). — A progress report on fOrtlHsser 
experiments with cacao and limes in Dominica (E. S, R., 32, pp. 45, 46). 
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After thirteen years of continuous manurial treatment along the same lines, 
it appears that under conditions prevailing at the Botanic Gardens a steady 
annual yield of from 1,100 to 1,200 lbs. of cured cacao can be obtained without 
the use of manures. Experience has shown, however, that cacao trees grown 
in this way are susceptible to the attacks of fungus diseases, which are very 
dilBcult to combat. The mulched plat continues to yield higher than any of 
the other plats and for the current year gave 1,947 lbs. of cured cacao per acre, 
or 779 lbs. more than the control plat. The vigor and general appearance of 
the trees, in spite of the heavy yields, is very striking. Mulching costs approxi- 
mately SO shillings ($19.20) per acre. 

The experiments with limes w^hich were started in 1913 have given no con- 
clusive results thus far. Judging from the appearance of the trees the out- 
standing feature is the excellent grovi:h made by the complete manure plat, 
and the slow but steady improvement in the condition of tl)e mulched plat. 

Coconut culture, J. R. Johnston {Estac, ExpL Agrm, Ctt'ba Girc. Jf9 (1916), 
pp. 11, pis, 3). — A practical treatise on coconut culture, discussing soils, selection 
of seed, varieties, propagation, planting, cultivation, fertilizers, companion 
crops, harvesting yield, diseases, and Insect pests. 

I^lowering plants for St. Louis (Missouri Bot GaT'd. Bui., 3 (1915), Nos. 9, 
pp. 117^121; 10, pp. 126-134; 11* pp- 141-151). — ^This comprises a descriptive 
list of trees, shrubs, perennials, and annuals, prepared under the direction of 
the Missouri Botanical Garden, as suitable for culture in the latitude of St 
Louis. 

Hardy roses; Their culture in Canada, W. T. Macoun and F. E. Buck 
(Ganada Expt. Farms But. 85 (1915), pp. 39, figs. 15). — As a result of experi- 
mental tests with roses extending from Prince Edward Island to British 
Columbia it has been found that roses may be grown fairly readily in many 
districts where it was formerly supposed they could not be produced except 
under glass. The present bulletin is believed to be applicable throughout 
Canada. It discusses sites and soils suitable for roses; plants and planting; 
cultivation, watering, and manuring; pimning; winter protection; inects and 
fungus enemies; and propagation. Descriptive varietal lists are given of vari- 
ous types of roses, including information relative to the varieties that have 
succeeded best Notes are also given on the origin of popular classes of roses, 
as well Us on the appearance of some modern roses. The bulletin concludes 
with a list of roses tested at Ottawa from 1891 to 1911. 

It is concluded in general that Bosa rugosa and hybrids, Austrian briars, 
Provence or cabbage roses, damask roses, and moss roses need little or no 
protection in most parts of Canada. All other roses must be given more or 
less protection during the winter, except in very favored localities. 

The art of landscape architecture, its development and its application to 
modem landscape gardening, S. Parsons (Weto York: Q. P. Putnam^s &om, 1915, 
pp, XXI +847, pis. 45). — ^An exposition on the evolution of landscape gardening 
and^ different methods of laying out grounds. The subject matter is considered 
under the general headings of the laying out of a park or estate, the size md 
extent of an estate, inclosures, the location of buildings, grass spaces, roads 
and paths, water, islands, rocks, grading and shaping grounds, plantations, 
maintenance, gardens, public parks, and choice trees and shrubs. 

A bibliography of works on landscape gardening is appended. 

Landsca^ gardening as applied to home decoration, S. T. Matnabd (Nm 
Yorh: flohu Wilep Bom, 1915, B. ed., rep. and enl, pp. XIX+B96, pi 1, figs* 
The present edition of this work ; (B. S., B., 11, p. 852) has been revised 
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and largely rewritten to conform with the progress made in the past 15 years 
in out-of-door house decoration, and to include the greatly increased list of plant 
material nov^- in use for this purpose. 

Luther Burbank, his life and work, H. S. Williams {New Yorlc: Bearsts 
International Library Co,, 1915, pp, Xll-i-SSS, pis, 40 ), — summarized account 
of the life and %York of Lucher Burbank, largely based on Burbank’s own 
account of Ms life work (E. S. R., 32, p. 143). 

FORESTRY. 

The forests of Anne Arundel County, F. W, Besley {Baltimore: Md, State 
Bd, Forestry y 191$, pp, 2S, pis. 4 ). — ^This report embraces the results of a survey 
of forest conditions in Anne Arundel County, Md., which was made by the state 
forester in 1909. information is given relative to the character and stand of 
timber, the uses of the forest, methods of cutting, amount of timber now being 
cut, and damage by fire and other destructive agencies. The report is largely 
supplemented by a forest map of the county. 

Brazilian woods, A, L. M. Gottschalk (U. S, Dept. Com., Com. Rpts., No. 
SOI {1915), pp, 1174-1177) . — ^A consular report on Brazilian woods, including 
tabular data showing exports of various hardw-oods for five years and the 
specific weights of the principal hardwoods of Brazil employed in construction 
wwk or in furniture making, together with notes on the favorite woods of 
Brazil, 

Contribution to the knowledge of some timbers of Eritrea, L. Senni {Bol. 
B. Giard. Colon. Palermo, 1 {1914), No. 2, pp. 159-168) .—In continuation of a 
previous report (E. S, R., 20, p. 844) brief notes are given on the structure and 
other characteristics of the woods of several timber trees growing in Eritrea, 
Africa. 

The testing of forest seeds during S5 years, 1887-19121, J. Raen {ICopetir 
hayen),: Aiiihor, 1915, pp. 91, pt 1 , ftps. 5). — ^This brochure comprises as a wdiole 
a record of tests of the seed of various conifers and broad-leaved toes con- 
ducted at the Scandinavian Forest Seed Establishment during the past 25 years. 

Five yeara^ growth on Douglas fir sample plats, T. T. Mungee (Proc. Soc. 
Amer. Foresters, 10 {1915), No. 4 , PP- 4^-435), —Tabular data are given show- 
ing the growth of permanent sample plats in second grow^th Douglas fir forests 
in the Cascade National Forest. 

Differentiation of the oaks by histolbgical methods, F. W, Mxjlsow {Kmis. 
Univ. ScL Bui., 9 {1915), No. 20, pp. m-277, pU. 5). —In this work four species 
of native oaks ai*e compared as to their histological structures and character- 
istics. The species studied are Quercus rubra, Q. sclimckU, Q, coceima, and 
Q. mam^omrpa. 

The author concludes that there are enough differences in the various tis- 
sues of the oaks to enable one to distinguish the species by histological methods. 
There were found differences in the leaf sufficient to distinguish the species, and 
in^ddition there tvere further distinguishing differences in the stem and acorns, 

A study of the histological variations of Quercus muhlenbergii, I. A. 
Elliott {Kam. Vniv. Sci. Bui, 9 {1914), No. 4 , pp. 45 -Si, pis. d).— -This paper 
reports a study by histological methods of variations in four native oaks, all 
classified In the Gray Herbarium as Quercus muhlmbergii. 

Teak in Siam and Indo-CMna, F. H. Smith {U. Dept. Com., Bur. Foreign 
and Dorn. Cmn., Spec. Agents Ser., No. 108 {1915), pp. m).—ln tiffs report an 
introductory account is given of the properties and utilization of teak wpod, 
after which the author discusses the various grades and prices of teak wood 
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and methods obtaining in the industry. Detailed statistics are also given of 
teak wood exports from Siam and Indo-China. 

Annual report «n the forest administration in Ajmer-Herwara for the year 
1913-14, H. Chand {Amu Rpt Forest Admin, Ajmer-Merwara, 1913--14, pp, 
6+82), — ^This comprises the usual progress report on the administration and 
management of the state forests of Ajmer-Merwara. Data relative to forest 
areas, forest surveys, working plans, silvicultural operations, yields, revenues, 
expenditures, etc,, are appended in tabular form. 

1?he need of working plans on lYational Porests and the policies which 
should be embodied in them, B. P. Kiekland {Proc, Soc, Amer. Foresters^ 10 
{1918), No. + pp. 341’S70), — ^This article comprises as a whole a plea for cer- 
tain changes in the National Forest policy in dealing with the timber resources 
on the National Forests. The author first considers the desirability of working 
plans and then discusses a number of fundamental policies which, in his 
opinion, should be provided for in working plans. 

Regional forest plans, D. T. Mason {Proc, Soc. Amer. Foresters, 10 {1915), 
No, 4, pp, 371-875), — In this article the author advocates the preparation of 
working plans for forest regions rather than for individual National Forests 
within a given forest region. 

Working plans, H. H. Chapman {Proc, Soe, Amer. Foresters, 10 {1915), No. 
4, pp. 876-882). — ^A discussion of forest working plans with special reference to 
their application on the National Forests. 

Some notes on forest ecology and its problems, R. H. Boebkeb (Proc. Boo. 
Amer. Foresters, 10 (1915), No. PP- 405-J^). — ^This paper comprises as a 
whole a discussion of the methods, scope, and importance of- forest ecology, 
together with a classification and summary of its problems. 

Light burning at Castle Bock, S. B. Show {Proc. Boc. Amer. Foresters, 10 
{1915), No. 4, pp. 4h26-4S3). — ^In order to secure reliable data on the harmful 
or beneficial effects of light burning on forest growth, experiments were started 
at Castle Rock, Cal., in the spring of 1911. The timber in the experimental 
area consisted of yellow pine, with a slight admixture of sugar pine, Douglas 
fir, incense cedar, and California black oak. From the data secured it is con- 
cluded that light burning is a failure as a fire-protective measure, and that 
the damage to reproduction is so great that the practice of light burning is 
precluded where the establishment of young growth is desired; 

Brush disposal in lodgepole-pine er^ings, D, T. Mason {Proc. Boc. Amer. 
Foresters, 10 (1915), No. 4, pp. 899-404, fig. 1). — ^The author presents some evi- 
dence to show that the piling and burning of brush for the purpose of protect- 
ing forest areas from fire may be unnecessary and unprofitable where grazing 
is feasible. A diagram is given of a proposed experiment which it is planned 
to conduct to determine much more accurately the interrelations of brush 
disposal, fire hazard, grazing, and reproduction. 

A new aspect of brush disposal in Arizona and ISfew Mexico, W- H. Lono 
(Proc. Boc. Amer, Foresters, 10 {1915), No. 4, PP- 888'-898). — ^This article deals 
specifically with the rapidity with which brush rots and with the fungi causllig 
this rotting under different methods of disposal. The three methods of dis- 
posal considered are piling, scattering, and merely pulling the brush out of 
the way of reproduction. 

TTniformity in the forest fire legislation affecting railroad operation and 
lumbering, 'R. T. Coolioge (Proc. Boc. Amer. Foresters, 10 (1915), No. 4, PP* W- 
452). — In this article the author describes the legislation enacted in different 
States with special reference to certain characteristics which render, it effective 
or otherwise. 
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DISEASES OF PLANTS. 

International phytopatBologio collaboration, J. Ebiksso% (Phytopathology, 
5 (IB IB), No, 3, pp, 183-^138),— The author reviews the steps that have been 
taken in Europe to secure a systematic collaboration for the control of plant 
diseases, and expresses the hope that this country will take the initiative and 
assume charge of an organized international collaboration against diseases of 
cultivared plants. Ii is maintained that the means adopted in Europe have not 
advanced phytopathological research, which is considered fundamental to proper 
regulatory control. 

Some neglected phases of phytopathology, J. G. Geossknbacheb (Phyto- 
pathology, 5 (1915), No, 3, pp. 155-162), — ^The author describes some types of 
phloem and bark diseases of herbs and woody plants in order to call attention 
to some of the problems in phytopathology which, he considers, should receive 
more general attention, not only because they are of scientific interest but 
also because tliey are important from an economic standpoint. 

[Plant diseases in British Guiana], C. K. Bancroft (Bpt. Dept, Sci, and 
Agn Brit, Guiana, 1913-lJf, App, 2, pp, 18-29), — ^In a report on the work of the 
botanic gardens at Georgetown, an account is given of plant diseases investi- 
gated during 191S~14. 

It is stated that the dry disease of sugar cane due to Marasmius sacchari has 
shown a marked increase on some plantations since its first appearance in 
Berbice in 1907, and that it has become widely distributed in the colony. 

A leaf disease of the sisal hemp noted on one estate was found to be due to 
CoUetotrichUin ^agaves. 

Investigation has been begun on bud rot of coconut palm, from which six pure 
strains of bacilli of the Bacillus coli type have been isolated. Inoculation with 
one of these has resulted in the death of the plant. 

A disease prevalent on the fruits of peppers was found to be due to 0* 
nigrum. Rose leaf mildew (Sphwrotheca pannosa) responded readily to treat- 
ment 'With fiowers of sulphur, but less favorable results followed the use of liver 
of sulphur or of dilute suljjliuric acid. 

A leaf spot of orchids wels ascribed to Uredo orchidia, A leaf disease of 
nursery plants of Hevea was found to be due to a fungus considered by Massee 
to be a ne'iv species and named Passalora hcvew. Specimens of rose trees were 
received which showed the development,of crown gall (B, tmmfaciens), A leaf 
disease of coconut palm caused by Pestalozzia palmarmn ^vas observed in 
several places. 

Foims semitostm was found on a single dead stump in the forest, this being 
supposedly its first record in the tropical regions of America. 

Brown root disease of Hevea, due to Hymenochete noxia, was noted in one 
or two instances. Butypa cauUvora was identified on Hevea material brought 
from Ceylon. Several cases of the mango fruit disease (Glmsporium mangi- 
term) \Yeve noted in the botanic gardens. 

^Angular leaf spot of cucumbers, E. F. Smith and Mart K. Beyan ( X 3 , B , 
Dept, Agr,, Jour, Agr, Research, 5 (1915), No, 11, pp. 465-P6, pis, 7).— A de- 
scription is given of an angular leaf spot of cucumbers which, it is said, has 
been known to occur in this country for many years, being widespread in the 
Eastern and Middle Western States. 

The disease is characterized by angular brown spots which tear or drop out 
when dry, giving the leaves a ragged appearance. In the early stages a bac- 
terial exudate collects in drops on the lower surface during the night and dries 
whitish. Jmng steins and petioles may become sbft rotted or cracked open, 
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and a virulent outbreak has reduced the crop by destroying a large portion of 
the active part of the leaves. 

Angular leaf spdl is said to be caused by Baoterium laclirymans n. sp., which 
enters through the stomata, no wounds being necessary, A technical description 
of the organism and its morphological and physiological characters are given. 
It is said to be quite different from that described by Burger (B, S. B., 31, 
p. 747) in that it does not cause soft rot of the fruit. 

From laboratory tests with copper sulphate the authors conclude that Bor- 
deaux mixture properly applied would serve to control this disease. 

Investigations on potato diseases (sixth report), G. H. Pethybeipge ( Dept . 
Agr, and Tech. Instr. Ireland Jour.j IB (1915), Ho. S, pp. Jj91-B2B, pU. W; ahs. 
in Jour. Bd. Agr. ILondonl, 22 (1915), Ho. S, pp. 269, 270). — A continuation is 
Reported of the investigations previously noted (E, S, R., 32, p. 239). 

The various comparative trials of proprietary fungicidal preparations made 
during recent years in Ireland, some of which are described, are said to indi- 
cate that properly prepared home-made Bordeaux and Burgundy mixtures are 
preferable to any others tested for use against potato blight (PhptQphth&ra in- 
festans), as regards both efficiency and cost. The solutions of 1 per cent strength 
gave practically as good results as those containing 2 per cent of copper sulphate. 
Little if any advantage resulted from employment of a potassium instead of a 
sodium salt in Burgundy mixture for spraying. The source of the blight year 
after year is regarded as still unsettled. 

Stalk disease (Sclerotmia sclerotiorum) was studied, and it appears that 
lateness of planting confers a degree of protection. The spores appear to be 
carried by the wind and may cause infection of the aerial parts of weakened 
or wounded plants at some distance. The yellowing leaves while still attached 
appear tO' offer a favorable area for infection by these spores, this fact and the 
leaf scars probably explaining the pi’evalence of attack at the nodes. 

The symptoms of pink rot were experimentally produced by inoculation with 
F. erythroseptica. The cytological work on this fungus begun by Murphy (E. S. 
B., 33, p. 53) has been concluded, and is to be published in full. 

Corky or powdery scab (Bpongaspora anUerranea) attacked foreign varieties 
when planted on infected soil in the west of Ireland. Petrol proved inefficient 
for control of this fungus. 

. Studies recently made ai'e considered to prove the identity of the collar fungus 
(Eypochmis solani) with that formerly known as Rfmoctonia solani, Justifying 
the rejection of the latter name. 

Comparative experiments with the dry scab or silver scurf fungus (BpondyP 
ocladium atro^virms) suggested that this fungus may attack only while the 
tuber is still growing, perhaps starting in the dead, exfoliating cells. 

Brown scab is apparently not caused by mechanical irritation, but is due to 
a widely distiibuted soil organism, not yet determined, which appears to be 
sensitive to acids and alkalis. The skin spot, which is provisionally regarded 
as due to Bpicaria solani, is rather infrequent, and apparently of no serious 
practical importance. 

It is thought, as a result of %vork not yet completed, that different forms of 
dry rot exist, but that all are caused by fungi of the genus Piisariiim. 

The investigations in connection with the Yerticillium disease, which have 
been continued since 1909, showed during the past season that this disease can 
be produced in healthy plants by inoculation. 

I^eaf roll diseases of the potato, O. Aveel (Phytopathology, 5 (1915), Ho. 3, 
pp. 139-148). ’^Ixk a lecture which was given at a number of xiniversitles in this 
country, the author described some of the diseases of potatoes character^ed 
by curled or rolled leaves, among them curly dwrf, a nonparasitic leaf roHt 
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fungus wilt and bacterial ring diseases \Yhieh attack the vascular tissues, and 
a Rhizoctonia and a blackleg which are classed as foot disea^s. 

An account is included of the system of inspection adopted in Germany to 
secure certification of seed potatoes. 

A preliminary study of ergot of wild rice, Faith Fyles (Phytopathology, 

5 (1915), Ko, 3, pp, 1SG-1B2, pi. 1), — ^In connection with studies of the Canadian 
wild rice (Zizania aqiiatica and Z. palmtris) the author reports often hav- 
ing noticed ergot among the seed, and the questions arose whether this ergot 
was identical with the typical ergot of rye, and whether other cereals and 
other grasses growing in the neighborhood would be in danger of infection 
by it. Material vras collected and a series of experiments carried on in which 
only negative results were obtained for species other than wild rice. 

The author believes, from certain morphological and other differences, thait 
the form experimented with is a distinct species, and it will be a subject for 
further report. 

The loose kernel smut of sorghum, A. A. Pottee (Phytopathology, 5 (1915), 
No. S, pp. Ii9-15/f, pi. 1, figs. 2 ). — In a previous publication (E. S. R., 27, p. 
545) the author reported the occurrence of Bphacelotheca cruenta on sorghum 
in this country, and in the present paper an attempt is made to clear up 
confusion between this si^ecies and S. sorghi. Both species are present as 
kernel smuts of sorghum, iSf. cnmita being now known to have occurred in 
America as early as ISSo. 

It Is claimed that infection may be prevented by the usual seed-disinfecting • 
treatments. 

A bibliography is given. 

Experiments on the susceptibility of sweet potato varieties to stem rot, 
L. li. Haeteb and Eth^ 0. Field (Phytopathology, 5 (1915), No. 3, pp. 16S-- 
168 ). — In a previous publication (B. S. R., S2, p. 50) the authors gave an account 
of investigations, which had extended over two years, on stem rot of sweet 
potatoes due to Fnsarium hyperoxyspormu and P. hatatatis. 

In the present paper an account is given of the results of variety tests, 
carried on in the seasons of 1913 and 1914, which showed marked resistance 
on the part of some varieties, but the authors claim that a substitution of one 
variety of sweet potatoes for another can not be made based solely on the 
resistance to these diseases. Some varieties which produce potatoes of excep- 
tional merit in certain localities are said to be practically worthless in others. 

How to disinfect tobacco plant beds from root rot fungus (Thielavia), 
A B. Selbt, T. Houses, and J. G. Humbebt (Ohio Bta. Circ. 156 (1915), pp. 5-8^ 
fig. 1). — Soil sterilization of seed beds by means of steaming and the use of 
formalin is described, the advantages and disadvantages of each method being 
pointed out. 

Apple rust and its control in Wisconsin, L. R. Jones and E. T. Bartholo- 
HEW {WUeonsi^i Bta. Bui. 257 (1915), pp. 1-^30, figs. 15). — ^A description is given 
of the apple rust due to Gymnosporangium gJohosum and G. juniperi-virginianw. 
The latter species Is said to be the more widely spread and injurious in 
Wisconsin. 

Attention is called to the relation between the fungus occurring on the 
cedar and the apple, and, as orchard planting is said to be on the increase 
in the regions where red cedars abound, suggestions are given tor the avoid- 
ance of loss through the control of the disease by spraying, cutting out the 
cedar trees, and use of relatively resistant varieties of apples. 

"Parietal resistance of pluins to brown rpt, W. D. Talleau (U. B Dept, Agr., 
Agr. Beamreh S (1915 ), 'no, $ 65-^96, pU. -The results are 

given of studies mnde at the ifinn^ota Experiment Station on the resistance ot 
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plums to the brown rot fungus, which have been carried' on since the spring of 
1913. The fungus in Minnesota is believed to be identical with that found in 
other parts of thiS country and with Sclerotinia cinerea in Europe. 

Infection may take place through the uninjured skin at any time during the 
development of the plum fruit Varieties show variations in resistance to rot 
after the hyphsa have gained entrance to the fruit. Resistance is considered to 
be correlated with a thick skin, the production of parenchymatous plugs which 
fill the stomatal cavity, the production of corky walls in the lining cells of the 
stomatal cavity, and firmness of fruit after ripening. No relationship was 
observed between the osidase content of , the fruit and resistance, or between 
tannin content and resistance. 

The brown rot is said to be essentially a ripe rot, affecting the plums most 
noticeably as soon as they begin to soften as a result of ripening, due to the 
solution of the middle lamella. Varieties which are resistant remain firm on 
ripening. The hyphm of the fungus are said, to be entirely intercellular. All 
attempts to demonstrate the presence of an enzym capable of dissolving the 
middle lamella or to extract it from a culture of the fungus in apple cider 
proved futile. 

The rot caused by S, cinerea is a firm rot, due to the mechanical support of the 
hyphffi which completely fill the intercellular spaces left by the collapse of the 
host cell walls. A soft rot is produced by Fenioillium ewpamwm, which does not 
produce extensive hyphm and therefore does not give mechanical support to the 
rotted tissue. 

A bibliography of literature cited is given. 

Experimental spraying for blackberry anthracnose in 1915, H. L. Rees 
{Washington West Wash. Stu,, Mo. Bui., S (1915), No. 8, pp. B--10, figs. 
4 ). — Continuing previous work (E. S. R., 33, p. 54), the results are given of 
experiments for the control of blackberry anthracnose in western Washington. 

It was found that the disease can be successfully and profitably controlled by 
two sprayings, the first just before flowering, using Bordeaux mixture 5:5: 50, 
the second 2 or 3 weeks after the petals have fallen. Burgundy mixture being 
employed. The author states that neither cutting out the canes nor spraying in 
the fall is necessary for the control of anthracnose. 

Attention is called to the fact that much of the loss is due to the dying of 
canes through inadequate drainage and insufficient plant food. 

Formulas for the preparation of the fungicides are given. It is recommended 
that resin fish oil soap, at the rate of 1 lb. to 50 gal. of spray, be added to secure 
better disti’ibution and greater adhesiveness of the mixtures. 

Observations relative to an obscure grape affection, F. E, Oladwih (Fhyto- 
pathology, 5 (1915), No. S, pp. 169-174^ fig. i). — ^The author states that his 
attention was attracted in 1910 to a sickly appearance of the leaves of Concord 
grapes in a young vineyard. In 1911 and 1912 the disease was reported in the 
same vineyard and also in some where the vines had been set for a considerably 
longer time. Except in the oldest vineyards, the same conditions appeared in 
1918 and 1914. 

During the dormant season there are no evidences of the trouble, bait early in 
July the upper leaves of the slioots show a streaked yellow between the veins. 
Later other leaves on the shoots develop a pale discoloration, which is more 
marked near the margin of the leaf. As the season advances, the tissues dry 
and become functionless. The infected vines produce few shoots, the fruit is 
abnormal, and the woody growth materially checked. 

No fungus or other organism could be definitely associated with the trouble, 
hut a stuSy ifiade of the soil indicated that the disease was due to a lack 
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moisture iu tiie soil or to tlie inability of tlie Tines previously affected to absorb 
the amoimt of water needed. Observations on otl]yer vineyards indicate that the 
trouble is not uncommon, as it is invariably found in situations where the water 
supply is inadequate. 

Citrus diseases of Plorida and Cuba compared with, those of California, 

H. S. Fawcett {California Sta, Bui, 262 {1915), pp* 15S-'192, 200— 292, 207-210, 
figs, 28) n — ^he author compares the citrus diseases of Florida and California, 
having been connected with the experiment stations of each State for a number 
of years. Notes are also given of diseases observed in Cuba and the Isle of 
Pines during a visit to those islands. 

The most widely distributed and probably the most serious citrus diseases 
of Florida are citrus canker, melanose (with its associated disease, stem-end 
rot), exanthema, withertip, and foot rot Of secondary importance are scab, 
nail-head rust, psorosis, Biplodia gumming, blight, and mottled leaf. In Cali- 
fornia the most important diseases are brown rot gummosis (with its asso- 
ciated disease, brown rot of the fruit), mottled leaf, psorosis, and Armillaria 
root rot, with foot rot, withertip, exanthema, Botrytis gummosis of lemons, 
and Botrytis and Sclerotinia rots of lemons occupying a less important posi- 
tion. The characteristics of the different diseases are described, and in a table 
the diseases, parts affected, occurrence, and treatment are summarized. 

[Citrus diseases at Sau Pedro in 1915], F. S. Eaele and J. M. Rogebs 
{Ban Pedro lisle of Pirns] Citrus Path, Lah, Ann, Bpt, 1 {1915), pp, 5-^11, 21-il, 
figs. 16; ahs, in Agr, News IBarhados], 14 {1915), No. 850, p. 818), — Diseases 
referred to environment are chlorosis, ascribed in this locality to superfluous , 
soil moisture or inferior nutrition ; frenching, thought to be due here chiefly to 
killing ‘of the root hairs by the sun’s heat in unprotected soil, and alleviated 
by the use of a heavy mulch and a small amount of sodium nitrate ; and rately, 
Florida diebaek in young groves, ascribed in part to unfavorable soil conditions. 

Diseases here classed as functional or physiological ai*e fruit gummosis, asso- 
ciated with chlorosis, causing some of the fruit to fall prematurely ; blossom- 
end rot of limes and lemons, from which no organism could be Isolated ; spot- 
ting of the, fruit, especially lemons, during artificial curing, and originating 
presumably in the breaking down of the oil cells; spotting of grapefruit, asso- 
ciated with insect injury ; splitting of fruit, due here to heavy rains after the 
fruit ripens; leaf spotting of citrus trees which ax’e below normal as regards 
grou1:h conditions or which lack fertilizer; yellow spotting of leaves on un- 
thrifty trees due to loss of root hairs and rootlets following continued rains; 
and greasy spot with accompanying leaf fall, not very serious, but of undeter- 
mined causation. 

An atga causing a red rust on citrus trees, assigned to the genus Cepbaleuros 
or Mycoidea, is said to be very similar to that causing red rust of tea in India. 

Fungus diseases noted include a scab {Cladosporium oitri) of fruit and 
young branches; sooty mold {Fumago dtri) ; a smoky fungus somewhat 
similar; anthracnose or withertip {Vollethtrichum glmsporioides) ; Rolf's 
Sclerotium fungus; blue molds {Pemcillmm spp.), usually more serious on 
lemons and oranges than on grapefruit; black molds {Miicor spp.) ; Fusarlum 
root rot, traveling up the trunk and causing gummosis of the trees situated on 
wet, sandy land; and BiplQdki> nntalensis, considered the worst citrus enemy 
in this section, and discussed at some length. The Diplodia is thought to be 
self-limitihgby its production of gum, which, when present in sufficient amount, 
was found to check the development of the fungus. Painting with carbolineum 
or an emulsion thereof is the only preventive suggested. The washing tank is 
tho^ht to he an important source of Diplodia infection of the fruit 
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Citrus canker, III, H* E. Stevens {Florida Sta. Bui. 128 {1915), pp. 20, figs. 
6 ). — In continuation of observations on citrus canker (E. S. It., 32, p. 345), the 
author gives an account of the history of the disease, its distribution in Florida, 
a description of its effect on the host plant, the cause of the disease, and 
laboratory investigations on the organism, Pseudomonas citr% in which its 
growth in sterilized soil and the effects of high temperature and drying out were 
noted. 

In the laboratory experiments, soil was sterilized, inoculated with cultures of 
the bacteria, and kept under observation for six months, at the end of which 
period the bacteria were found alive and active. The organism was found to 
sustain high temperatures and drying out, which is believed to be an additional 
factor in spreading the disease. 

Prompt and complete destruction of all infected trees is considered the only 
Ijractical method of control, and since the bacteria are capable of living and 
growing in unsterilized soil for a long period, it is thought dangerous to plant 
citrus trees on land where the canker has been found. 

A powdery mildew on citrus, C. N. Caetee {Phytopathology, 5 {1915), No. 3, 
pp. 193^196, pi. 1, fig. 1 ). — ^The occurrence of a powdery mildew on the Dancy 
tangerine in southern California is reported. The fungus so far has been found 
only in a limited area, and is restricted to this tangerine. 

The author believes this to be the first report of this type on citrus plants. 
The name Oidium tingitanium n. sp. is proposed for this mildew, a technical de- 
scription of which is given. 

A bacterial disease of the mango, Bacillus mangiferee n. sp., Ethel M. 
Doidgb {Ann. Appl. Biol., 2 {1915), No. 1, pp.*l--45, pis. 14 , figs. 3; ahs. in Agr. 
Netvs IBardados], 14 (1915), No. 849, p. 802 ). — ^A disfiguring and rotting disease 
of mangoes is described as having caused much loss and alarm in South Africa 
in recent years. The causal organism, which is described as B. mangiferm 
n. sp., is carried partly by water dripping from affected portions of the plant, 
but a more important carrier is found in air movements. Dignified tissues are 
not affected, but the organism invades parenchymatous tissues, wedging apart 
and killing the cells and causing dark, angular spots on the leaves. Other soft 
portions of the plant are also attacked. The symptoms are described as very 
characteristic. 

The organism was not controlled by use of Bordeaux mixture, iron sulphld, 
or Hycol. The organism is described in detail, and a resume is given of its 
salient characters. 

Helaxuma of the walnut (Juglans regia), H. S, Fawcett {GuHfornia 3 fa. 
Bui. 261 (1915), pp. 131-148, figs. 5 ). — ^A preliminary report is given of a disease 
of English walnuts in California, which has been under observation since 1913, 
and brief accounts of which have been previously noted (E. S. U., 34, p. 5G). 

This disease, which is given its name on account of the black sap excreted, 
causes black cankers on the trunk, crotches, and large limbs, and occasionally 
the wilting of small branches. Experiments have shown that the cankers, as 
well as the wilting of the branches, are caused by the fungus Dothiorella gre- 
garia, which has been isolated, grown in rmre cultures, and found to produce 
the typicaf symptoms of the disease. In addition to the walnut, the fungus has 
been found on a species of willow {BaMa? lasiolepls), from which it Is thought 
to have spread to walnut trees. 

Experiments have shown that the disease may be successfully controlled by 
cutting out the cankers and the dead and badly diseased limbs, and disinfect- 
ing the cuts.- On account of the willow acting as a host of the fungus, it is 
recommended that all willows near walnut orchards be cut back / . 
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Notes on some diseases of trees in our National Forests, V, G. G. Hedgcocic 
{Phytopathology, 5 (IBIS), JVo. 3, pp. I'T 5-181) .—In continuation of notes on for- 
est tree diseases (E. S. R., 31, p. 845), the author describes the attacks and 
distribution of Razoumofskya and Phoradendron on different species of forest 
trees. 

Insects as carriers of the chestnut blight fungus, R. A. Stitdhaltee and 
A. G. Rxjggles (Penn. Dept. Forestry Bui. 12 (1915). pp. S3, pis. 4). — This is a 
detailed account of the investigations carried on jointly by the Ofiiee of Forest 
Pathology of the Bureau of Plant Industry of this Department and the Penn- 
sylvania Chestnut Tree Blight Commission, a preliminary report of which has 
already been noted (E. S. R., 81, p. 451). 

In addition to the previous account, the authors state that 19 out of 52 insects, 
representing the orders Hemiptera, Coleoptera, Diptera, and Hymenoptera, were 
found carrying the spores. From the development of the colonies in cultures 
it appeared that insects from the field were carrying pycnospores almost es- 
clusively. 

A bibliography is given. 

A honeycomb heart rot of oaks caused by Stereum subpileatum, W. H. 
Long (U. B. De 2 )t.Agr., Jour. Agr. Research, 5 (1915), No. 10, pp. 421-^28, pi. 
1). — In a previous publication (E. S. R., SO, p. 52), the author described some 
fungi causing rots of oaks in diifferent parts of the United States. In the 
present paper, an account is given of a rot to which the name honeycomb heart 
rot is given, due to B. suTypileatum, which is said to be similar to but distinct 
from the rot caused by B. frustulostm. 

Fourteen or more species of Ouercus and possibly Liquidambar styradflm 
are known to be attacked by this fungus, which is rather widely distributed, 
as indicated by the collections examined. Trees of all ages seem to be subject 
to the attack if they are old enough to have formed heartwood. 

The only method of control seems to be prevention of infection. This can 
be done by eliminating forest fires, which cause wounds on the tree, and pre- 
venting the formation of the fruiting bodies of the fungus. As the fungus 
continues to grow in a tree after it is felled, all cull logs and tree tops should 
^ be destroyed to prevent the formation of sporophores. 

A new scarlet oak disease, D. G. Babcock (Phytopathology, 5 (1915), No. B, 
p. 197) . — ^A brief note is given on a serioas killing of young branches of scarlet 
oak in the vicinity of Cincinnati, which is believed to be due to attacks of a 
species of Botryodiplodia. 

, . A new Hacrophoma on galls of Populus trichocarpa, E. E. Hxtbert (Phyto- 
pathology, 5 (1915), No. S, pp. 182-185, figs. 3). — In the fall of 1909, a collection 
of galls occurring on P. trichocarpa was made on the supposition that they 
were caused by an insect. Upon examination, there was no evidence of insect 
origin. Later other collections were made for study, and the trouble was found 
to be due. to a fun^is which is described by G. L. Shear as il/. tunwfaciens n. sp. 

The galls, with the accompanying fungUs, are said to have been wddely dis- 
tributed in Montana, a number of collections having been made in that State 
and in Idaho. 

Pink disease of plantation rubber, F. T. Brooks and A. Sharples (Ami. 
Appl. Biol., 2 (1915), No. 1, pp. 58-80, pis. 2, figs. 11). — Work previously reported 
(B. S. B., 33, p. 151) has been followed up with more detailed investigation, 
and the chief results thereof are given. 

The distribution, hosts, land mode of action of pink disease are discussed, as 
are the forms of the causal organism (Gortiemm salmonioolor) , its action on 
the Wood being described in detail. The formation of tyloses is considered as 
^ a response to the presence of tiie fungus in the wood. Pure cultures of the 
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fungus have been established on salep agar and on Hevea wood, and inocula- 
tion experiments with natural material and with that from imre cultures have 
been successful. 

Spraying is not recommended except in particular cases, the most effective 
measure being removal of infected branches, or treatment of these portions 
with tar, 

ECOlSrOMIC ZOOLOGY— ENTOMOLOGY, 

Bevision of the pocket gophers of the genus Thomoinys, V. Bailey (?7. 
Dept. Agr., Btir. Biol. Survey North American Fauna No. Sd (1915), pp. 1S6, pl$. 
8, figs, jfd),— This paper completes the technical revision of the pocket gophers 
of the familj^ Geomyidse, the first part of which, prepared by Merriam, has been 
previously noted (E. S. K., 6, p. 787). The revision supplies definite informa- 
tion regarding the status and geographical distribution of the several forms. 
The pocket gophers are found to be of considerable economic importance, their 
tunneling resulting in damage to crops, young trees, irrigation ditch banks, etc. 

The genus is said to include 88 recognizable forms of 40 species. 

Hotes on the progress of economic entomology, L. O. Howard (Jour. Econ. 
Ent, 8 (1915), No. 1, pp. 118-119; Proc. Soe. Pram. Agr. Sci., 85 (19U), pp. 
95-101). 

Insecticides, H. M. Lefroy (Am. Appl. Biol., 1 (1915), No. 8-4* PP* B80-29S, 
fig. 1). — discussion of the present use of insecticides, the manner in which 
they act, etc. 

Insecticides from a chemical standpoint, W. P. Cooper and W. H. Nuttall 
(Ann. Appl. Biol, 1 (1915), No. 8-4* PP* 378-^79). — critical review of the 
subject. 

The principal insect pests of Florida and California compared, H. S. Faw- 
cett (California Sta. Bui. 262 (1915), pp. 198-199, 208-206, fig. 1). — A brief com- 
parison is made of the more important citrus insects of Florida and California. 
A table comparing citrus insect pests of California, Florida, and Cuba is in- 
cluded (pp. 203-206). 

A preliminary list of the insects of the Province’ of Quebec, I-II (Ann. 
Rpt. Quebec Soc. Protec. Plants [etc.], 4 (1911-12), Sup., pp. 103, figs. 19; 7 
(1914~i5), pp. 108-159). — ^Part 1 of this work by A. F. Winn lists the Lepidop- 
tera, and part 2 by A. F. Winn and G. Beaulieu the Diptera. 

The effect of the injuries to summer-sown crops by the frit fly and by 
Adia genitalis on the growth and yield of the plants, N. V. Andreeva and I. V, 
Kubdiumov (TrMy Pm'vago Yseross. Stezda DibMel Prikl. Ent., Kiev, 1918, 
pp. 25-86; abs. in Bcv. Appl. Ent., 8 (1915), Ser. A, No. 5, pp. 280-282).— A 
report of investigations conducted at the Poltava Experiment Station during 
the summer of 1913. 

Effects produced by sucking insects and red spider upon potato foliage, 
A. S. Horne and H. M. Lefboy (Ami. Appl Biol, 1 (1915), No. 8-4, pp. 810-886, 
pis. 5). — ^Tiiis is a report of a series of experiments conducted with a view to 
determining accurately what effects are produced in potato foliage by sucking 
insects. 

, Definite and similar symptoms apart from any other cause were obtained 
as the result of infesting young plants raised from seed of the President variety 
of potato with red spider, Aleyrodes^ aphis, jassid, and capsid under various 
experimental conditions.” 

Hotes on the insect enemies of Sudan grass, W. Newell (flour. Boon. Ent, 
B (1915), No.' 2, pp. 280-284)* — Substantially noted from another source (E, B. 
B*, 33, p. 746). 
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Sunflower insects, T. D. A. Oockeeell (Canad. Ent, {1916), No. 9, pp. 

Further notes on the insects of Helianthus, an account of which has 
been previously noted (E. S. R., 31, p. 548). - 

The biology of the juniper berry insects with descriptions of new species, 
S. Mabcovitch (Ann. Ent. Eoc. Amer,, 8 (1915), No. pp. 165-188, figs. 6S ). — 
During the course of investigations at Ithaca, N. Y., and at Minneapolis, Minn., 
of the insects attacking Junipenis 'oirginiam, the author has found a number 
of insects to develop in these berries, including a tineid {Argyresthia alter- 
natella) which eats the seeds, a trypetid (RhagoUtis rmiiperinus n. sp.) w^hich 
feeds on the fleshy portion of the berry, and a cecidomyiid ; and a mite, deter- 
mined as Epiopliyes quadrlsctus. He has also reared six chalcidids, at least 
two of which are plant feeding in habit, namely, Eiirytoma juniperinus n. sp., 
a description of which is here presented, and (xeniocenis juniperi. A parasitic 
larva found in contact with a Geniocerus larva has been determined as G. mar- 
covitclii. A. alternatella has a number of enemies including a blue chalcidid 
(SecodeUa sp.), Protapantales sp., and parasites of the fomily Encyrtidse. 

A list of nine titles relating to the subject is included. 

Control of grasshoppers in Imperial Valley, W. E, Packaud (California Bta. 
Oirc. US (1915), pp. 11, figs. 8).— A description is given of the more practical 
measures for combating grasshoppers. 

Potato curly leaf caused by Euthrips occidentalis, D. L. Ceawford (Mo. 
Bnl. Com. Eort. Cal., 4 (1915), No. 8, pp. 589-391, figs. %), — In the San Gabriel 
region of California the attack of potato plants by E. occidentalis has resulted 
in considerable injury to the crop. 

The feeding of this thrips on the lower surface of the expanding leaf buds 
and young leaves causes the leaves to become crinkled and curly and usually 
much dwarfed. The attack on the older leaves does not cause curling but only 
spotting where the Injury has been the worst. It is said to be very common to 
see early blight (31acfvsporium solani) killing parts or the whole of some leaves 
injured by the thrips, and it is estimated that 75 per cent of the early blight 
in such fields is on the curly plants. “ The dwarfing of the plants is severe as 
sometimes they are only one-tenth normal size; the leaves are much smaller and 
very often more or less blighted. The yield of tubers is seriously reduced, 
averaging perhaps one-fifth to one-third as many as on normal plants. The 
loss caused is great, when it is considered that in an average field at least one- 
eighth to one-fouith of the plants are seriously dwarfed, thus reducing the crop 
several hundred pounds per aa*e.” 

Wliile curly leaf has been known in this region for two or three years it has 
not heretofore been as serious as during the season of 1915, and but little atten- 
tion has been given to its control. The application of Bordeaux mixture by 
several growers for early blight is said to have resulted in a considerable reduc- 
tion in the number of thrips. The author recommends that a tobacco extract 
such as blackleaf 40 be added to Bordeaux mixture at the rate of 1 pint to 100 
gal, of Bordeaux, or to water alone, and applied as a control measure for the 
thrips not later than one month after planting. It will also help much, both 
for blight and curly leaf, to spray a second time with the same combination of 
Bordeaux and tobacco extract, about three weeks later. 

The pea thrips (Kakothrips robustus), C. B. Wiluahs (Ann. Appl. Biol., 1 
(1915), No. 5-4, pp. 252-U^i figs. 12 ), — A detailed report of studies conducted 
by the author in Great Britain, where, as ha western Europe, JY. rohnstus is the 
source of damage to peas and beans. 

‘*The adults appear from May to August; males only in the earlier part. 
The eggs are laid chiefly in the tissue of the stamen sheath. They hatch in 
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about 9 days. The larvae are orange-yellow with the last two abdominal seg- 
ments dark brown. There is one molt. The second stage when full fed (about 
24 days from the laying of the egg) descends into the ground to a depth of 
from S to 12 in. The full fed larvae remains in this position till the following 
spring when the two pupal stages are passed through and the adult emerges. 
There is only one brood each year. 

“ The damage is greatest on light soils. No varieties are immune, but early 
sown plants are less damaged. A chalcid parasite (Thripmetemis hnii) has 
been recorded from France, but has not been found in England. Artificial con- 
trol is difficult. Spraying is only of use when the larvse ai’e feeding openly on 
large pods. Soil fumigation during the winter should give good results, but 
must be done to a sufficient depth.” 

A bibliography of 30 titles is included. 

The harlequin cabbage bug, F. B. Paddock {Terns Sta. BtiL 119 {191S), pp. 
ftff. 1 ). — ^A popular account with control measures for this enemy of cru- 
ciferous plants which is present in almost every garden or field in Texas in 
which cabbage is grown. Attention is called to the fact that its original home 
was probably in Central America and Mexico, from which it has spread north- 
ward and is now knowm to occur to a limited extent as far north as Delaware, 
Maryland, Indiana, and Colorado. 

The rhododendron lace bug (Leptobyrsa explanata), 0. E. Gkosby and C. H. 
Hadxhiy, Je. (Jour. Econ. Ent., 8 (1915) ^ Eo 4, pp, pi. 1, fijs, 6). — ^An 

account of the life history of this insect, together with technical descriptions of 
its stages. 

Although the leaves of rhododendron are disfigured on the underside along 
the midrib by brownish scabs which cover the eggs, the greatest injury is caused 
by the nymphs and adxxits feeding on the undersurface of the leaf, causing a 
lighter colored spattered appearance of the upper surface, often with consequent 
drying and shriveling of the leaves. This insect may be killed by using soap 
and water spray at the rate of 1 lb. of soap to 10 gal. of water. 

The immature stages of the black apple leafhopper (Idiocerus provan-* 
cheri), M. D. Lkonaed (Jour. Econ. Ent, 8 (1915), Eo. 4, pp. ^15-^19, figs. 6 ). — 
A brief account of the occurrence and biology of /. provmi cheri, together with 
technical descriptions of its several stages. The feeding of the nymphs on the 
leaves results ih a yellow stippling similar to that caused by the apple leaf- 
hopper. 

The apple sucker, with notes on the pear sucker, P, E. Awati (Ann. Appl, 
Biol, 1 (1915). Eo. 8-^4, pp. 241^^2, pis. 2, figs. 21). — ^This is a report of ana- 
tomical and biological studies of Psglla mali conducted at Acton Lodge, Bi*ent- 
ford, during the summer of 1913, together wdth notes on the pear sucker (P. 
pgricola), and means for the control of these insects. 

Progress of the Sicilian mealy bug parasite, H. S. Smith (Jfo. Bnl. Com. 
Mort Cat, 4 (1915), Eo. 11, pp. 525--521, flg. 1). — ^A new chalcidid parasite of the 
citrus mealy bug described by Girault, as noted on page 456, as Paruleptomastiai 
ubnmmis, and introduced into California ftqpa Palermo, Sicily, as previously re- 
ported by Ylereck (E. S. B., 33, p. 658), has been thoroughly colonized in those 
portions of the State where the citrus mealy bug is abundant. Up to the time 
of writing 40,000 Individuals had been colonized. 

White fiy at Marysville, G. P. Weddon (Mo. Bui. Com. Eort. Cal, 4 (1915), 
Eo. 8, pp. 8B5-88B, fig. i). —Eradication of the citrus white fly (Aleyrodes citri) 
at Marysville, Cal., has been demonstrated to be impossible under present con- 
ditions. Spraying exp^iments. conducted with a view td keeping it under con- 
trol have shown that4his can be done through the application of Msoible oil, 



452 


BXPEBIMEJSTT STATIOiT RECCED, 


6 per cent strengtti, during tiie winter or early spring. Fumigation has been 
demonstrated to be a positive control measure. Since neither fruit nor trees 
are shipped from Marysville there seems to be little danger of the pest spread- 
ing to other sections. 

The life history and habits of the greenhouse white fly (Aleyrodes 
vaporariorum), E. HAnosEAVES {Ann, Appl, Bioh, 1 {1915), No. PP’ 

SSfh flSfS* 5^)- — report of anatomical and biological studies of this pest, an 
extended study gf which by Morrill has been previously noted (E. S. R., 15, p. 
382). 

The occurrence of fungi on Aleyrodes vaporariorum in Britain, A, S, Horne 
(Ann. Appl. Biol, 2 {1915), No. 1, pp. 109-111) .—This article relates to the 
association of CepJialospormm lefroyi with the greenhouse white fly. 

IJotes on an apparent relation between aphids and fire blight (Bacillus 
amylovorus), J. H. Merrill {Jour. Econ. Ent., 8 {1915), No. 4, pp. 402, 40S). — 
The data presented indicate that there is a direct relation between the severity 
of the infestation of aphidids and blight infection. 

The turnip louse, F. B. Paddock {Terns Bta. Bui. 180 {1915), pp. 7-77, pis. 
5, figs. 10). — Investigations commenced in the early fall of 1913 led to the dis- 
covery that the plant louse which has caused much of the widespread injury to 
turnips and related plants is not the cabbage aphis as supposed, but a distinct 
species, which has been described by Davis (E. S. R., 31, p. T54) as Aphis pseudo- 
hrassicw, and which the author has termed the turnip louse. 

The investigations have shown the turnip louse to be a serious pest in the 
winter truck regions of the State and to be generally distributed over the United 
States, especially where tlie cabbage aphis is found. It feeds upon many of the 
same plants, especially cultivated species, and for the most part on the undersur- 
face of the tender leaves of the host plants, which include the turnip, radish, 
cabbage, mustard, cauliflower, kale, ruta-baga, lettuce, bean, rape, kohl-rabi, 
and collard. 

Life history studies with descriptions of forms are reported in detail, much 
of the data being presented in tabular form. 

*‘The normal form of reproduction of the turnip louse in Texas is asexual 
throughout the year. Observations have been made upon this louse in Texas 
from Brownsville, on the twenty-sixth parallel, to Wichita Falls, on the thirty- 
fourth parallel. True hibernation does not take place in Texas; even at the 
northernmost point of occurrence the lice reproduce some during the winter. 
The summer is the critical period in the life history of the turnip louse, as it is 
forced to sheltered locations and none of the cultivated host plants are grown 
at that time of the year. Thirty-flve generations of the lice were reared in pot 
cages in one year. Two other species of plant lice are often found closely asso- 
ciated with the turnip louse. These are the * garden aphis * and the cabbage 
aphis. 

Tlie natural factors of control of the turnip louse are widespread over the 
State. Two ^ecies of parasites, Biosretm rupw and Lysiphlebm testaoe^es, 
have been commonly found, the %r‘mer at College Station and the latter in 
other sections. Three species of lady beetles have been observed to feed freely 
on the turnip louse. These are Eippodaniia cmivergens, Megilla maculate, and 
€occinelIa munda. Syrphid flies and lace-wing flies are usually found in limited 
numbers where the turnip lice are abundant A fungus disease was very de- 
structive to the turnip louse during the season of 1914 at College Station. 

** For the artiflcial control of the turnip louse, ^spraying is the most satisfac- 
tory method. Of the materials which can be used for spraying, laundry soap 
solution gives as satisfactory results as any and is easily obtainable. The 
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secret of success in the control of the turnip louse is the use of the 45® elbow 
and an ‘ angle * type spray nozzle,. By the use of these it is possible to direct the 
spray on the undersides of the leaves, where the lice feed. The preventive 
measures against the turnip louse are rotation, proper planting time, trap crops, 
clean culture, and the destruction of the first colonies,” 

Little-known western plant lice, W, M. Davidson (Jour. Boon, Ent, 8 
iX91o)f No, pp, pi 1, figs. 25), — ^Notes and technical descriptions are 

presented on Phylloxera salicola, P, poputarkij TkecaHuS p^uUcauUs, Prod- 
philus frawini-dipetalw, Bneeraphis gillettei n. sp., BucalUpterus fimus, Mym- 
callis pasmum n.„sp., and Macros iphnm heticherw. 

Hotes on a scale insect attacking cacao in Uganda, O. 0. Gowdey (Ann, 
Appl Biol,, 1 ClBlo), No, 8-4* PP- 899-402, fig, 1). — Stictococcus dimorpims is 
said to be an important pest in Uganda through its infestation of the pods and 
the stems of the pods of cacao. Results of spraying experiments conducted led 
to the recommendation that whale-oil soap or soft soap kerosene emulsion he 
applied. 

.The butterflies of Australia, G. A. Watebhotjsb and G. Lyeix (Sydney: 
Angus <& Robertson, Ltd., 1914, PP- pis, 44, figs* 4S). — ^A monograph of 

the Australian Rhopalocera, introducing a complete scheme of structural classi- 
fication and giving descriptions and illustrations of all the butterflies found in 
Australia, including a number now recoi*ded for the first time. 

ISTotes on three species of HeliopMla which injure cereal and forage crops 
at Brownsville, Texas, B. A. Vickeby (Jour. Boon, BnL, 8 (1915), No. 4, pp. 
88S§rS92 ), — ^Three species of this genus have been found to injure cereal and 
forage crops in southeim Texas, namely, HeliopJiila subpunctata, E. unipuncta, 
and E, muUilinea. 

A key to the cutworms affecting tobacco, S. E, Ceumb (Jour, Boon. Bnt,, 8 
(1915), No. 4, pp, 392-896, figs. 12).— A table is presented, accompanied by illus- 
trations of cutwoiun structures, for the identification of the cutworms known to 
affect tobacco in the United States. 

The mosqtxitoes of ITorth and Central America and the West Indies, L. O. 
Howabd, H, G, Dyae, and F. Knab (Carnegie Jnst. Wash^gton Pub. 159 {1915^, 
vpt 8, pL 1, pp, VI-i-528). — TMs, the first of two parts of volume 3 of the work 
previously noted (E. S. R., 29, p, 357), consists of systematic descriptions of 
the mosquitoes of North America, Central America, and the West Indies. Ac- 
counts of the genera and species are preceded by a historical sketch of the classi- 
fication of mosquitoes, an outline of the geographical area covered, a statement 
of some of the characters used in the tables, etc. Under each species the au- 
thors give the synonymy, the original description, descriptions of the male, 
female, and larva when known, the distribution, and what is known of the life 
history and habits. 

Some pioneers in mosquito sanitation and other mosquito work, L, O. How- 
ABD (Pop. ScL 3Io,, 87 (1915)^ Nos. 1, pp. 05r-77, figs. 12; 2, pp. 169-180, figs, 
12 ), — ^This discussion, which is supplementary to the work on mosquitoes above 
noted, presents half-tones and brief accounts ^f 24 of the more prominent work- 
ers in this field. 

An attempt to measure the local and seasonal abundance of the swede 
midge in parts of Yorkshire over the years i91S to 1914, F, W. Dby (Ann, 
Appl. Biol, 2 (1915), No. 1, pp, 81-108, pi. 1, figs. 7),— The author found the 
swede midge to he present In 1912, 1913, and 1914, both at Garforth in the West 
Elding of Yorkshire and in all parts of the area in which he worked in the East 
Biding.; 
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Chortophila tricEodactyla, a Mtherto unknown enemy of youn^ cucumber 
plants in lower Silesia, O. Obeestein (ZtseJin Pjfldnsiefblcrcinlc., 24 (1914) t No, 7, 
pp, S85’-^88j abs, in Internal Inst, Agr, [Rome], Mo, Bui, Agr, Intel, and Plant 
Bisemes, 6 {1915), No, 8, p. 47S).— Some 80 per cent of the cucumber plants in 
a half acre field at Lampersdorf from wbich specimens were sent were infested 
with this dipteran. 

[Injury to com by the frit fiy], T, SHTCHEpAKOV (Vi^stnilc Russ. Belsk. 
Khoz,, No, 48 (19^4), pp- 10-12; luzh. Buss, Selsli, Klioz, Gaz,, No, 46 {1914), PP* 
8, 9; ahs, in Rev, Apl, But, 3 {1915), Ser, A, Nos, 2, p. 98; S, pp, 148, 149),-- A 
report of observations of injury to corn by the frit fiy (Oscinis frit) at the 
Shatilov Agricultural Experiment Station in 1914. This is said to be the first 
record of its attack upon corn. 

Experiments in controlling larvae of Melolontha by means of carbon bisul- 
pbid, E. V. ZVIEEEZOMB-ZUBKOVSKY {Abs, in Rev, Appl, Bnt,, 3 {1915), 8er, A, 
No, 5, pp, 228, 229), — report upon experiments with Melolontha melolontha 
and M, hwpocastaiii conducted in the nursery of the Vasilkovsk forest, of the 
Government of Kief. 

Digging opei^ations undertaken in various parts of the nursery showed an 
average presence of 16 larvae in about 5.5 sq. ft., while in the adjoining woods 
only 2 or 3 larvae were found in the same area. A total of 191 larvm were col- 
lected in 12 holes, each 28 by 28 by 28 in. The diggings showed that at the 
beginning of May the larvse were more or less equally distributed over various 
depths, in the middle of May they predominated at a depth of 14 in., and after 
the end of May at a depth of 7 in. At the beginning of August single pupm were 
found at a depth of 16 to 19 in. 

In the experimental introduction of carbon bisulphid into the soil by means of 
an injector it was found that a dose of 4 gm. injected to a depth of 8 or 4 in. 
produced only 8 per cent of stupefied larvse; the same amount injected to a depth 
of 5 or 6 in, produced 15 per cent, while 5 to T gm. injected to a depth of 6 or 7 in. 
destroyed all the larvm, 35 gm. being sufiicient for an area of 5.5 sq. ft. The 
stupefied larvae died in 1 or 2 days. In addition to larvm of Melolontha, larvm 
ot Anomala aenea, of Phyllopertha horticola, and of some other Scarabseidse were 
found. 

The dried-fruit beetle (Carpophilus [Scarabseus] hemipterus), B, 0. Essia 
(Jour, Ec&n. Ent,, 8 {1915), No, 4f PP* 896-400, figs, 4)* — ^This beetle is a source 
of some anxiety to fruit growers and considerable worry to fruit packers and 
grocers throughout California. 

Honeybees; Wintering, yields, imports, and exports of honey, S. A. Jones 
{XJ, B, Dept, Agr, Bui, 325 {1915), pp, 12), — ^The data here presented are based 
upon returns from about 650 honey producers in 42 States, covering 80,000 
colonies of bees. 

The Texas foul brood law, B. YotJNOBioon {Terns Bta, Oirc, 8, 7i, ser, {1915), 
pp, 3-9).— The text is given of the foul brood law, which became effective in 
June, 1914. 

A revision of the Horth American ichneumon dies of the subfamily 
Opiinse, A. B. Gahan {Proc, V, B, Nat. Museum, 49 {1915), pp, 63-95, pis, 2),— 
This revision includes a bibliography of the genera of Opiina and their synonymy, 
and keys to the genera and to the species of Opius, Fifty-seven species are rec- 
ognised, all but two of which belong to the genus Opius, of which" J9 are described 
as new to science. 

Among the new species are Opius mmdibularis from an agrbmyzSd in leaves 
of chrysanthemum at Washington, D. G. ; ,0. foersteri, parasitic on Mulia. triferum 
i^LopMd^s imertam) at Kiris^ood, H 0.4 and 0. grmilHrks, reared from 
GrmUktria desmoMeila at Kirkwood, Mo 



ECOlSrOMIC ZOOLOGY — ^EISTTOMOLOGT, 


456 


Lists of North American species unknown to the author and of species wrongly 
classified as Opiinse are included. The genus Allohracon of which DiacMsma 
pUosipes is the genotype is characterissed. 

Species of Opiinse have been recorded as parasitic on dipterous, coleopterous, 
and lepidopterous insects, the usual hosts being phytophagous Biptera of the 
families Agromyzidse, Trypetidse, Anthomyidse, and related families. Observa- 
tions of Silvestri (E. B. E., 31, p. 455) and the author indicate that the eggs are 
deposited in or upon the host larva in one of its immature stages. In all in- 
stances observed the host larva completed its development and assumed the 
pupal stage before being killed by the parasite. 

Biology of Apauteles militaris, D. G. Toweb (U. DepL Agr,, Jour, Agr, 
Research, 5 {1915), A^o. 12, pp, 495-508, pi. 1, fig. 1).—A report of studies com- 
menced in September, 1914, in which particular attention has been given to a 
description of the life stages of this braconid endoparasite of the army worm. 

In observations extending from the last of September to the last of October 
the total length of the life cycle averaged 25 days. The time spent by the 
third inslar and pupa in the cocoon varied from 5 to 7 days during the first 
two weeks of August as compared with 11 and 12 days during September and 
October. In oviposition observations it was found that one-sixth of the ap- 
parent depositions in the larvm of the third stage, one-fifth of those in the 
fourth, and one-half of those in the fifth were unsuccessful. The parasite 
larv 00 usually emerge after the caterpillar is full grown. From 56 to 113 
Cpcoons were collected from single hosts in the field under natural conditions. 
Obseiwations show that the species is parthenogenetic, and that unfertilized 
females give rise to a generation of males. 

It is stated that the army worm has been found to pass the winter at Nash- 
ville, Tenn,, as young larvse, and that specimens under observation have been 
parasitized in the fall, the parasites completing theix^ growth and emerging the 
following spring. Attention is called to the fact that Gibson (E. S. E., 27, 
p. 659) found the army worm to winter in Canada as young larvse beneath 
tufts of grass. “ Considering the data at hand, the theory is advanced that In 
the North the parasites wdnter as partly developed forms in immature larva&, 
while in the South they no doubt also winter while in the cocoon.” 

, The paper concludes with notes on the origin and function of the caudal 
vesicle. 

A bibliography of 9 titles is appended. 

Two scGliid parasites on scarahseid larvae in Barbados, W. Nowetl (Am. 
Appl. Biol,, 2 (1915), 1, pp. 46-57, pi 1, fig. 1). — ^During the course of inves- 

tigations of the root grubs of sugar cane the author has found Tiphia parallels 
to attack Phytulus smithi, some 30 per cent of grubs and cocoons discovered 
during extensive digging having been parasitized. An examination of the ovary 
tubes of the parasite seems to indicate an egg capacity of at least 70. Five 
to 6 days are said to be required for the development of the egg, which Is laid 
in a fold of the dorsum of the thorax. A chart record of Tiphia larvse shows 
11 or 12 days to be required for their development, with the completion of 
which they spin up, for which aboxit 24 hours are required. The time spent 
in the cocoon, as observed in the insectary, is usually from 32 to 40 days. 

The second scoliid, (Dielis) Oampsomeris dorsata, a species found in Bar- 
bados throughout the year, has been discovered to parasitize Ligynis grubs. 
The development is said to be very similar to that of Tiphia. A rhipiphorld, 
tdentifiied as Macrosiagon octomaculatus. Is said to have several times been 
foun<J to emerge from cocoons of a Oampsomeris, and is ;taken on dowers of 
Aniigmp^ leptopus frequented by Oampsomeris, : 

1 ;''^ 28855 *^—^. 5 — 16 -—^^ 
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TBe destructioti of (Biaspis) Aulacaspis pentagona by means of Prospal- 
tella berlesei, A. Bebi^ese iRcdi<x>, 10 (1915)^ No» pp* 151—2181 (ib$, ihi 
Intermt Inst Agr. Mo, But Agr. Intel, and Plant Diseases, 6 (1915), 

No. S, p. 476).— A brief discussion of tbe mulberry scale and its natural ene- 
mies in Italy is followed by a somewhat detailed account of the establishment 
and dispersion of the parasite P. berlesei, which has proved to be effective In 
controlling this important pest Earlier accounts of P. herlesei have beeii 
noted (E. S* 32, p, 755). 

A bibliography of ten pages relating to the subject is appended. 

Descriptions of new species of Hymenoptera, S. A. Rohwee (Proc. V. B. 
Nat Mus., 49 (1915), pp. ^205-249) article contains descriptions of 47 new 
species of Hymenoptera with notes on certain other species and genera. Many 
of the species are of economic importance with regard to forest trees* some of 
them being important parasites, while others are defoliators. 

Among the new species of economic importance are the following : A tenthredi- 
nid, Croesus eastamm, the larvge of which feed gregariously on the leaves of 
Castanm dmtata, at Falls Church, Va.; several ichneumonids, namely, Peso- 
porm (BeJienkia) tenthredinarunv reared from a sawfly leaf miner on cherry 
(Projenma collares) at Geneva, N. Y.; Lagarotis virgimaniis and L. dipriom, 
both primary parasites of Diprion lecontei, and Homalomma pteronklem, a pri- 
mary parasite of Pteronidea corylus, all at Falls Chnrcli, Va. ; Eceentersts dk 
prioni, a primaiy parasite of D. lecontei, at Tomahawk Lake, Wis. ; MoeropTiora 
neoclyti, parasitic on Neoclytis capraca in Quercus arizonica in Arizona ; Aw^er- 
siMa prionoisystij a primary parasite on Prionosystus in chestnut at Falls 
Church, Va . ; Bcamhus evetrivorus, a parasite on Bvetria huschmlU infesting 
Finns ponderosa, at Fort Bayard, N. Mex. ; and the following braconids: 
Apanteles (Apanteles) siblnidis, a parasite of Blbine stimtilea, A. phobetri, a 
parasite of Phobethron pitUecium, and (Hamptodon mpUculw^ a primary para- 
site on Nepticula oastanemfoliella, all at Falls Church, Va. ; Bassus coleophore 
and Mierobracon coleophorw, both parasitic on Coleophora leucochrysella feed- 
ing on chestnut, the former at Charter Oak, Pa., and the latter at Falls Church, 
Va. ; and Microbracmv hemimenm reared from Eemknena plmnmcrana, Plum- 
mers Island, Md. 

The spread of Prospaltella berlesei in Piedmont in 1914, P. Vooeino and. 
M. Savelli (Abs, in Rev. Appl. Bnt., S (1915), 8er. A, No. 5, p. 251), — Inspections 
made in Piedmont from mid-September, 1914, to early In January, 1915, to de- 
termine the intensity of parasitism of the mulberry or West Indian peach scale 
(Atilamspis iDiaspis’l pentagona) by P. berlesei showed that the scale has been 
largely destroyed in some localities. 

Biosteres rhagoletis sp. n., a parasite of Rhagoletis pomonella, W. 0. 
Woods (Canad. But, 4"^ (1915), No, 9, pp. 298-295, pi. 1), — ^Notes relating to the 
rearing of a braconid parasite of the apple maggot infesting blueberries In 
Washington County, Me., are accompanied by a description by E. A. Eiehmond 
of the parasite under the name of B. rhagoletis. The parasite has since been 
reared by Severin from puparia of the apple maggot obtained from the wild 
crab or cultivated apples at Orono, Me. 

Pour new encyrtids from Sicily and the Philippines, A. A. Gibault (Rnto^ 
mologist, 48 (1915), No, 62f, pp. 184-1S6), — ^Two of the species here described, 
namely, Paraleptommtise abnomiis and Epidimearsis pseudocoed, were reared 
from Pseudocoams dtri from Sicily. 

Cherry and hawthorn sawfly leaf miner, P. J. Pabeott and B. B. Ftoton 
(U. B. Dept Agr., Jour. Agr, Research, 5 (1915), No, 12, pp. 519t-52S, pi., i).*— The 
occurrence of Profmma opllaris in Hew York State and its Injury to the cherry 
(Prmm spp.) first caiae to the attentloa of the H^w York State Station in June, 
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1910. An examination of the orchard from which this sawfly leaf miner had 
been collected showed that more or less of the leaves on nearly all of the trees 
of the English Morello cherry had shriveled and died, others with well-defined 
light-colored areas or blisters revealing a loss of chlorophyll. 

In addition to the cherry the hawthorn serves as a host plant Of the cher- 
ries, it has so far largely confined its attacks to the English Morello variety. 
In its attacks on hawthorns the leaf miner tunnels the foliage in the same 
manner as in the cherry. The authors’ observations indicate that the insect 
is more destructive to certain species of Oratisgus than to the cherry. As a 
cherry pest the leaf miner is definitely known to occur in injurious numbers 
in orchards of English Morello cherry about Geneva in western Kew York and 
about Germantown in the Hudson Valley. A study ot the literature has failed 
to reveal any record of its occurrence as a cherry pest outside of New York 
State. As a depredator of hawthorns it has a wider distribution, being known 
as a serious pest about Boston, Mass., and as common on various species of 
Crataegus growing in the vicinity of New York City, Eochester, Ithaca, Geneva, 
ond Skaneateles. 

Technical descriptions are given of its life stages. The sawfiies make their 
. appearance as the first leaf clusters are unfolding and the cluster buds are 
beginning to open. Oviposition commences soon after emergence from the 
ground, which in 1913 was first observed on May 6. In examinations for the 
location of the point of deposition of the eggs, it was found that they aire 
more often deposited near the base of the leaf than the tip. From 1 to 5 eggs 
were observed on a single leaf and the average for all observations was 2.3 
.eggs per leaf. In 1913 young larvce were first observed on Blay 24, as the 
trees were coming into full bloom, and by May 27 the hatching period was 
practically completed. Eggs deposited on cherry leaves in the insectary hatched 
in 8 days. Upon hatching out the young larva works its w^ay through the 
tissue of the leaf until it reaches the upper epidermis, usually mining toward 
the distal end of the leaf. Upon reaching maturity the larvse make a hole 
in the tissues forming the mine and escape to the edge of the leaf, thence to 
the ground. In 1912 the larvse began to leave the foliage on June 7 and by 
June 10 it was estimated that 60 per cent had abandoned their mines. 

The chalcidid egg parasite Triohogrimma minutum is said to be a common 
enemy of this leaf miner, the parasitism in 1915 ranging from 40 to 90 per cent 
on individual trees. %.n ichneumonid parasite reared from P. collaris is de- 
scribed by Bohwer (see p. 456) as Pesioporus tenthredimrum. As regards 
control measures it is thought that picking the affected leaves will prove most 
effective and economical In controlling this insect The removal and destruction 
of all mined leaves, coupled with the practice of destroying wild hawthorns in 
the immediate vicinity of a cherry orchard, should leave few opportunities for 
the pest to develop to injurious numbers. Of the various measures employing 
Insecticides to protect cherry foliage from the work of the leaf miner, fumiga- 
tion with hydrocyanic acid gas alone was effective. The authors state, how- 
ever, that it should only be undertaken as an extreme measure and in an 
experimental way under expert direction. It is pointed out that fall or early 
spring plowing or cultivation may be of value in destroying the larva in the 
soil. In the protection of hawthorns in decorative plantings the practice of 
spraying seems to be preferable, the most satisfactory results having been 
obtained from the use of nicotin at the rate of 1 pint (40 per <^nt solution) to 
100 gal, of water to which 4 lbs. of soap has been adddecL This should be 
used in liberal amounts and applied with rather high pressures at the time, 
when the insects first begin to mine the foliage. 
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fumigation method for sacked cotton seed, W. E, Hinds (Jom\ Moon. BJnt, 
8 (1915), No, 4, pp, 400-40B, pi, i).— The author describes a method of fumi- 
gating cotton seed with carbon disulphid that has been worked out in Ala- 
bama. With this method it has been found possible, with four men to do the 
work, to treat 600 or more sacks per day. 

The Acariaa or mites: A review of the group for the use of economic ento- 
mologists, N. Banks (U, 8, Dept, Agr, BpL 108 {1916) ^ pp, 158, figs, 294), -^The 
work previously noted (B. S. B., 17, p. 882) has been revised and enlarged and 
brought up to date. Many new illustrations have been added. 

Two introduced worms of economic interest, H. Gaeman (Jour, Econ, Ent,, 
8 il915\ No, 4, pp, 40s, 404), — ^Xhe author records the occurrence of Bipalium 
kewense in a greenhouse at Lexington, Ky., and of Heterodera schacMU at 
Spreckles, Cal., where it is a destructive pest of sugar beets. 

Some feeding habits of slugs, IIi^Iaeib V. Lxboub {Ann, Appl, Biol,, 1 {1915), 
No, 8-^4, pp, 898--895), — ^The author reports upon studies of the habits and food 
of two species of slugs {Agriolimax agrestis and Arion drcumscriptus) , made 
during the course of an investigation of the broad tapeworm of lambs {Moni- 
eda expansa) at the University of Birmingham. Both of the slugs appear to 
be fond of Moniezia, and also of Cittotmiia pectinata which infests rabbits in 
that vicinity. The author failed to find evidence that either of the two slugs 
* acts as Intermediate hosts for M, expansa or C, pectinata. 

The chromosome cycle in Ooccidia and gregarines, C. Dobell and A. P. 
Jameson {Free, Bog, 80c, {London'l, Ser, B, 89 {1915), No. B 610, pp, 88-94, 
figs. 2 ), — ^The work here reported has been carried on with the coccidian 
Aggregata ebertM and the gregarine Diplocgstis sclmeiderk 
Careful investigation of these two organisms is said to have shown that the 
nuclear divisions at all stages in the life histories are mitotic, and that the 
chromosome numbers are remarkably constant. The life history of this’coccidian 
comprises a sexual generation which takes place in the body of a cuttle-fish 
i8epia ofificinuUs) and an asexual generation in the body of a crab {Portunus 
depurator). The life history of D. schneideri is passed in a single host, a cock- 
roach, having been studied chiefly in Periplmiefa americana, but was also found 
in Btylopyga orientalis, 

FOODS— HUMASr OTTEITIOU. 

Household chemistry, H. T. YuLTfi {Easton, Pa.: The Chemical PiMisMng 
€0,, 191$ pp, ¥1^283), — ^This book is intended as a text-book for students in 
home economics, in secondary schools, or in colleges, and considers the principles 
of chemistry as they apply to and are illustrated in the household. Among the 
subjects considered are the chemistry and physics of air as related to ventila- 
tion ; the chemistry of water, metals, glass, pottery, etc. ; and the chemistry of 
foods, to which considerable attention is given. Chapters are also devoted to 
the consideration of methods of disinfection and the chemistry of soaps and 
other cleaning agents. The elementary principles of yolumetric and gravimetric 
analysis, as they apply to household chemistry, are outlined very briefly. 

Index to reports on food products and drugs of the Connecticut Agricul- 
tural Experiment Station, 1896-1914, J. P. Steeet {Connecticut Btate 8ta, 
But 187 (191$), pp, The object of this index is to collect in one publica- 
tion all the references to the food and drug work of the station. This work 
covers a more or lek complete analysis of about 26,000 samples of foods, and 
the examination of about 3,000 samples of drug products to detect adulterations 
pr variation from required standards; 
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The use of the blood of slaughtered animals as human food, F. Hopmeistbr 
(Miinchen. Med, WchnscJm^ OB Nos, 33, pp. 1105-^1108; 34, pp, 1146-- 

1150),— A summary and digest of data considering in detail the nutritional and 
economic value of blood for food purposes. Analytical data are given showing 
the composition of food which consisted in part of purified blood preparations. 
Baking experiments are also reported in which bread made with 20 per cent of 
dried blood is said to have possessed excellent qualities. 

The value of blood in human nutrition and the behavior of formaldehyde 
in the organism, E. Salkowski (Biochem, Zfschr,, 71 (1915), No, 4-0, pp, 365- 
390), — In tliis article the author discusses the protein content of blood in com- 
parison with that of meat, the utilization and metabolic behavior of blood 
eaten as food, and its preservation by antiseptic agents. Feeding experiments 
are described in which laboratory animals (dogs) received as a part of a 
mixed diet blood preparations containing formaldehyde. The following con- 
clusions are drawm : 

The blood of beef has nearly the same protein content as the best fat-free 
beef flesh, and is of equal nutritive value. The blood can be preserved for 
several weeks by the use of boric acid, salicylic acid, or formaldehyde; it can 
be used directly, with the addition of a large percentage of sugar, for food pur- 
poses. Coagulated blood protein may be preserved for longer periods of time; 
this may be used directly in the preparation of food* 

The addition of from 0.0 to 1 gm, of formaldehyde daily to the food of a dog 
of 12 kg. body weight produced no apparent disturbances in nutrition, and the 
protein of the ration was well utilized. Only about 0.6 per cent of the formalde- 
hyde appeared in the urine, the rest being oxidized in the body. On the basis of 
these observations the author considers that the toxicity of formaldehyde taken 
internally has been overestimated. 

Fish poisoning by bacteria of the paratyphosus-enteritidis group, B. 
MiiLLEB (Munohen, Med, ‘WcJinsofir,, 61 (1914), No, 9, pp, 471-4*t3, figs, 7; aOs, 
in Eyg, Bundschm, 25 (1915), No, 16, p, 606), — ^Following a number of cases of 
fish poisoning, bacteriological examination revealed the presence of organisms 
of the paratyphosus-enteritidls group. Feeding experiments with laboratory 
animals (mice) strengthened the conclusion that the poisoning was due to these 
organisms. 

The action of the digestive ferments on the so-called fish poison, S. W. 
Konstannsoef and E. O. Hanoiloff (Wiener Min, Wchnschr,, 27 (1914), No. 
25, pp, 883S86),— Experiments in vitro are reported in which were determined 
the chemical properties of several different proteins by means of a study of the 
effects produced upon them by the action of pepsin, trypsin, and erepsin. Fish 
poison (a substance extracted from poisonous fishes) was broken down by the 
action of pepsin and trypsin, but was not digested by erepsin ; hence, it is be- 
lieved to be a complex protein. The conclusion is drawn that this substance acts 
as a poison only when the digestive juices present are insufficient to accomplish 
the digestion of complex proteins. 

Dried milk preparations, H. Kfinn (Eyg, Bundschmt, 25 (1915), No, 19, pp, 
693^96 ), — ^The author points out in this article that dried milk tablets and 
powder, when used by the soldier without ample facilities for cooking, are an 
unsatisfactory substitute for whole milk. Due to chemical changes which have 
taken place in the fat and protein, the solubility of these preparations is said 
to decrease rapidly with age. 

The food value of different types of bread, A, Pugmese (Bet?. Gin, Sd,, 26 
iip5), No, 21, pp, 612-617, figs, d).— Feeding experiments with six Xtallan 
lahorers are repbJ^ed. These were undertaken to determine tlie effect on .the 
nutritive value and physiolo^cal properties of fiour of incorporating in it, vary- 
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ing amounts of the bran of wheat. The experimental periods were of five clays* 
duration and continued for a month. The flour used was 75, 80, and 85 per 
cent bolted, and in one case a mixture of wheat flour and corn meal was tested. 
These flours were made up into bread which formed a part of a simple mixed 
diet. 

The author concludes from the experimental data that bran Is not a useful 
food for man. The bread from flour 85 per cent bolted produced intestinal dis- 
turbances and a considerable loss of protein to the body. Flour 80 per cent 
bolted, however, was found to possess a food value superior to that 75 per cent 
bolted. Regarding the contention that a loss of bran constitutes a loss of 
vitamins, it is held that this matter is of minor importance in that the heat of 
baking may be sufficient to destroy these substances, and that, moreover, a 
sufficient quantity of vitamins is always supplied by any well-selected mixed 
diet. 

The preparation of porous bread from starch, W. Ostwald and A. Riedel 
{KolMd Ztsclir,, 11 (1915), No. 1, pp. 12--U, figs. 5).— Baking tests with potato 
and tapioca starch are described. 

In the absence of wheat flour, the dough proved too inelastic to hold the gas 
developed from baking powder or yeast and did not make a porous loaf. It 
was found, however, that by mixing the dough made with starch and yeast, or 
starch and baking powder, with a stiff starch paste (30 per cent starch) to the 
extent of 15 per cent of the total weight, a satisfactory loaf with a good crumb 
could be obtained. 

The use of rice in bread making, N, Novelli (Qior. Risicolt., 5 (1915), No, 5, 
pp, Experiments in bread making are reported in which 20 per 

cent of rice flour was added to the wheat flour. Only the chaff was re- 
moved from the rice, the superficial layers of the mesocarp which are rich in 
nitrogen being included in the rice flour. The analysis of white bread made 
from wheat flour alone was as follows: Water, 27.8; ash, 0.85; protein, 10; 
fat, 0.28 ; crude fiber, 0.37 ; and nitrogen-free extract, 60.7 per cent. That made 
from 80 per cent of wheat flour plus 20 per cent of rice flour was water, 27.7 ; 
ash, 0.0; protein, 9,87; fat, 0.25; crude fiber, 0.32; and nitrogen-free extract, 
00.96 per cent. 

The banana and its by-products, B. Collin (Ann, Falsif,, 8 (1915), No, 
88^4, pp, $80^^91, figs, d).— -The microscopical features of the banana and 
banana flour are herein described, and information is given regarding the 
chemical composition of the gi’een and mature fruit and of banana flour. 

Haple sugar, A. McGill (LaJ), InlrniS Bev, Dept, Danada Bui, $24 (1915), 
pp, ^5).— Analytical data are given regarding 234 samples oZ maple sugar, of 
which 204 were found to be genuine. 

Micro-organisms in dried fruits and vegetables (Konserv, Ztg,, IB (1915), 
No, 45, p, 151), — ^This article constitutes a preliminary report of work on the 
microbiology of dried fruits and vegetables. Dried apples, prunes, apricots, 
cherries, and vegetables were examined, and in nearly every test the number of 
organisms present was very small. Yeasts, but practically no bacteria, were 
found in the fruits. 

, Electric bake ovens at Salt Bake City, B. W, Mendenhall (Jour, Mectricitg, 
SB (191B), No, 2, p, SI, fig, 1).— -This article gives Information regarding the 
installation and the consumption of electricity of baking ovens in a number of 
bakeries and cafeterias. 

Feeding and metabolism of infants, L. Lanostein and L. F. Mevbb ( Bdug ^ 
iingsmiSnrum un4 Bdugii/npsstoffmohsel Wieshad&Pf: J, W, Bergmmm, 1914^ 
$, md S, rev, m4 ml,,^pp, 40).-^Thte volume, intended as an 

outline tor the practicing pliysiclan, ;is, a reyisl^^ and enl^rgement 'of the pre- 
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vious edition, and is designed to bidng the subject-matter into accord with the 
results of recent clinical and experimental observations. It discusses the 
chemical and physiological aspects of the various constituents of infant diet 
during metabolism, including energy transformations; the physiological de- 
velopment of normal infants; the nutrition of breast-fed infants, and their 
nutritional disorders; artificial feeding; mixed feeding and weaning; feeding 
the newly born and the prematurely born; and the various diseases to which 
infants are liable. There is included a table showing the energy value per 100 
gm. of the more important types of natural and modified mills: and milk substi- 
tutes commonly prescribed by German physicians. 

A chemical study of woman^s milk, especially its inorganic constituents, 
L. E. Holt, Angelia M. Coxjetkey, and Helen L. Fales (Amer. Jotir* Diseases 
CJiildren, 10 {1915), No, 4, pp. 229-248 ), — ^The authors report the results of an 
investigation of the composition of the ash in woman’s milk at the different 
periods of lactation. In most cases the entire 24 hours’ secretion was ex- 
amined; 32 individual samples and 6 composite samples — ^all from apparently 
healthy women with healthy children — were taken. The conclusions are sum- 
marized as follows : 

“The use of large individual samples of milk for analyses has advantages 
not offered by such small ones as have been commonly employed. For a de- 
termination of the inorganic constituents large samples are indispensable. 

“ In the colostrum period woman’s milk has high protein and high ash with 
rather low fat; in the transition period the protein and ash are lower while 
the fat is higher ; in the mature period (after one month) the composition of 
normal milk does not vary in any essential or constant way quite up to the 
end of lactation. The only striking feature of late milk is a decline in quantity, 
though there is noted a slight fall in all the solid constituents except the sugar, 

“ Of the different constituents of milk the least variation both in individuals 
and in periods is seen in the sugar. The proportion of this is somewhat higher 
than the generally accepted 7 per cent ; 7.5 per cent is nearer the correct figure. 

“The greatest individual variations are seen in the fat, though the period 
variations in fat are not marked. 

“The protein is highest in the colostrum period and falls to a little over 
half the proportion in mature milk, during which period it is seldom over 1.25 
per cent; of this about one-third is casein, and two-thirds lactalbumin. 

“ The high ash of the colostrum period is chiefly due to the amount of NaaO 
and KsO. Of the salts which make up the ash, the greatest individual, as 
well as the greatest period, variations are seen in the Na»0; the least individ- 
ual and period variations are seen in the CaO, the proportion of which is 
nearly constant throughout the period of lactation. The largest constituent 
of the ash of woman’s milk is KaO ; this with the CaO together make up tnore 
than half the total ash. 

. “ Although in amount the total ash of cow’s milk is about three and pne-half 
times as great as that of woman’s milk, the proportion of different salts which 
make up the ash is nearly the same, the only exception being that cow’s milk 
has more PaOs and less iron,” 

Studies in infant metabolism and nutrition. — V, The composition and 
preparation of protein milk (Biweissmilch), H. E. Holt, D* H. Van Slyke, 
Angelxa M, Ootoetney, and Helen L. Fales (Amer. Jour, Diseases CJiUdreu, 10 
(1915), No, S, pp, 172-182 ) report describes In detail a method for the 
preparation of a protein milk which has given very satisfactory results, in 
cases of infantile indigestion. The composition of the milk when prepared ac- 
cording to the method de^ribOclby the authors is given as fat, 3 to 3.5 pa:., 
cent ; sugar, 1.8 to 2 ; protein, 8.8 to 4 ; ash, 0,^. . 
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Hutritioa and metabolism of an infant fed on artificial food, E. Hellesen 
(Nord. Med, AreJu, Inn, Med., iS {1915), Ho, S-i, [pp, aha. in Jour, 

Amer, Med. Aasoe., 65 {1915), Ho. 6, p, 566), — ^This paper records the results of 
an extensiYe study of the metaholism of a healthy infant five months old. 

The data reported confirm the view that carbohydrates spare the carbon and 
nitrogen reserves better than fat, and that carbohydrate food directly affects 
the mineral metabolism, especially that of sodium. The conclusion is drawn 
that carbohydrates and fats, therefore, can not substitute each other indis- 
criminately — ^that each has its specific action in metabolism as a whole, and 
that this is an important factor in regulating their use as food. 

A standard dietary for an orphanage, Adele S. Jjlfea ([Saeramento, Call : 
mate Printing Office, 1915, B, ed,, p. 57).— The earlier edition of this bulletin 
has been noted (B. S. E., 33, p. 365). 

The relation of heat to summer diarrheas of infants, A. Bleyeb {Jour, 
Amer. Med. Assoc,, 65 {1915), Ho. B5, pp. 2161-^2168, figs. 4).— Clinical observa- 
tions are reported of 222 infants who had developed acute attacks of diarrhea, 
A direct relation was found to exist between the degree of temperature and 
the disease, ‘*over half (51.4 per cent) of the babies becoming ill on days when 
the temperature was 90, although there were but 31 per cent of such days in 
the two summers. 

‘*The observations were made among babies of the poor, among whom 
diarrheas in summer are very prone to occur. Most of them were rationally 
fed, usually on some mixture of certified milk when breast milk was not avail- 
able. It was especially interesting to find that 30 of them (13 per cent) were 
exclusively breast-fed, and that 22 more were partially breast-fed, which is 
evidence that heat may very well influence the baby who is taking clean food,” 

It was found that the majority of babies were overburdened with clothing 
and suffered from lack of cleanliness. 

f. Becent contributions to the knowledge of beri-beri, H. ScHAtxaxANN {Arch, 
mhiffs u. Tropen Eyg., 19 {1915), Hos. 15, pp. 398-418; 16, pp, 425-445) .—necent 
investigations of various phases of the beri-beri question are summarized in this 
paper. An extended bibliography is appended. 

Beri-beri in the Amazon basin, A. M. Walcott {Jour, Amer. Med. Assoc,, 65 
{1915), Ho, 25, pp. BI45-2147).— This paper reports data regarding the occur- 
rence and dietetic treatment of beri-beri in Brazil. The conclusion is drawn 
that beri-beri in Brazil is the same as that found elsewhere and is caused by 
the lack of some essential element in the food. It has been treated successfully 
by so modifying the diet as to increase the amounts of meat, eggs, milk, legumes, 
and fresh fruits. 

Studies in diabetes.— I, Theory of diabetes, with consideration of the 
probable mechanism, of antiketogenesis and the cause of acidosis, A. I. Eingee 
(Jour, Biol. €hem., 17 (1914), Ho, 2, pp. 107-119).— The author discusses in this 
article the theory of antiketogenesis. Structural formula form a part of the 
summary and digest of data, and equations are given to show how the addition 
of glucose to a restricted carbohydrate diet, as in starvation or a fat-protein 
diet, prevents the formation of incompletely oxidized end products, the presence 
of which 1$ taken to denote acidosis. 

He. concludes that the means by which carbohydrates are able to minimize 
an existing acidosis and to prevent its formation in normal individuals is 
a chtoicai reaction by which incompletely oxidized end products, such as 
^-hydroxybutyric acid, etc., combine with glucose to give glucosids instead of 
I ketone bodies. The immediate cause of acidosis, therefore, may be due to the 
I absence of glucose and consequently to the failure of the individual to accom- 
plish this glucosid union. 
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Studies of pellagra (Jour, Amer, Med. Assoc., 65 (1915), 2i^o. 21, pp, 1818, 
1819 ). — This article summarizes in a concise form the results of recent investi- 
gation into the cause of pellagra. 

Contribution to tlie physiology of the stomach. — The secretion of 
gastric juice in man, A. J. Carlson (Amer. Jour. Physiol., 87 (1915), No. 1, pp. 
50-73, fig. 1 ) . — Observations are reported of the amount and character of gastric 
juice secreted under varying conditions by a man having a gastric fistula and 
complete cicatricial stenosis. The author’s conclusions are as follows : 

The fluid content of the * empty ’ stomach varie>s from 8 to 50 cc. with an 
average of 20 cc. The quantity is greater in the morning than at noon or at 
6 p. m. It is on the whole greater in the summer than in the winter months. 
The most important factor in these daily and seasonal variations is probably the 
tonicity of the empty stomach. 

^‘The gastric glands in the normal person are never completely quiescent. 
The continuous secretion varies from 2 to 50 cc. per hour. The higher figures 
are exceptional, but may obtain for several days in succession, again to revert 
to the lower figures. The vagus secretory tonus is a possible, and the auto- 
digestion of the gastric juice itself is a probable, factor in this continuous gastric 
secretion. The secretion itself is rich in pepsin, but when the secretion rate is 
very low it is poor in hydrochloric acid. 

Chewing of indifferent substances and stimulation of the nerve endings In 
the mouth by substances not related to food do not cause secretion of gastric 
juice, that is, these processes do not augment the continuous gastric secretion, 

** Seeing, smelling, and possibly thinking of palatable food usually cause a 
slight, but very transitory secretion of gastric juice. 

“ The rate of secretion of gastric juice on mastication of palatable food is 
directly proportional to the palatability of the food. During mastication the 
average rate is 3.5 cc. per minute (minimum rate, 1.4 cc. ; maximum rate, 10.8 
cc,). On cessation of chewing the secretion rate diminishes rapidly so that# 
from 15 to 20 minutes the gastric glands reach the level of the continuous gastric 
secretion. The chemistry of this appetite gastric juice has been practically con- 
stant during the three years of observation. 

The latent period of the appetite secretion varies indirectly with the rate 
of the continuous secretion, so that when the continuous secretion is abundant 
the appetite secretion shows no latent period at all, while with the lowest rate 
of the continuous secretion the latent period varies from 2 to 4 minutes. This 
latent period is therefore one of the processes of secretion in the gland cells, 
and not in the nervous mechanism. 

** On the basis of these experiments on Mr. Y., on the reports of other gastric 
.fistula cases in man, and on the work of Pawlow on dogs, it is estimated that an 
adult normal person secretes at an average meal (dinner) 700 cc. gastric juice, 
or an average total of 1,500 cc, gastric Juice in 24 hours.” 

A study of the action of bitter tonics on gastric secretion has been noted rom 
another source (B. S. B., 32, p. 858). 

On the secretion of bile, S. Okada (Jour. Physiol., 49 (1915), No. 6, pp. 457^' 
482).— The experiments herein reported were made with dogs, which were pro- 
vided with a permanent fistulous opening, so that the total secretion of bile 
passed out by the fistula. A number of tests were conducted to determine the 
effect of diets of bread, butter, and meat on the quantity of bile secreted. Other 
experiments concerned the effect of protein, carbohydrate, and fat administered 
in the form of white of egg, cane sugar, and olive oil, respectively. T^ts were 
also made with peptone, extract of meat, acids, drugs, etc. The author’s m- 
cUislons are, In part, as follows: v 
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** There Is little difference in the effects on the secretion of bile during the 
first six or seven hours between the diets of bread, butter, and meat, if these 
substances be administered in quantities of corresponding caloric value. In the 
case of bread the diminution in secretion occurs sooner than in the case of butter 
or meat. 

** Starvation tends to diminish the secretion of bile and the excitatory effect 
of feeding on the liver cells. 

^‘The following substances introduced Into the stomach cause an increased 
secretion of bile: Baw white of egg (if digestion occurs), boiled egg white, fat 
and oil, soap solution, acids (very marked), Witte’s peptone, Liebig’s extract of 
meat, and bile salts, or bile. , . . 

The following substances eaten or introduced into the stomach produce little 
or no effect : Pure cane sugar, cakes of baked starch and sugar, water, and a 
solution of sodium bicarbonate.” 

The infiuence of temperature and humidity in closed rooms on the human 
organism, K. Hintze {ZUclir, Eyg. u. Iivfehtionshrarbh,f 80 (19X5) ^ No, g, pp, 
17i-iS5). — large number of experiments are reported in which was studied the 
effect of high temperature and humidity upon the human body. In more than 
half of the tests the temperature was over SO® C. (86® F.), and in some cases it 
was as high as 40®, with a humidity of 50-~60 per cent. At the lower tempera- 
ture a humidity of from 76-00 per cent was tried, and at 26-30® the air was satu- 
rated. 

With two or three exceptions the subjects endured the high temperature and 
humidity very easily, and no particular ill effects were experienced. 

ANIKAL PEODTJOTION. 

Q-enetic studies on a cavy species cross, J. A. Detlefsen (Carnegie Imt 
J^asUngton PuO, ^05 (X9X4), pp, 13h id).— This paper is based on a study 

of the wild Brazilian guinea pig (Cavia rufescens), the common domestic guinea 
pig (C?. porceUus)f hybrids between these, and subsequent progeny obtained in 
the next eight generations by various matings. About 1,800 animals, wild or 
hyhidd, entered in one way or another into experiments on color, growth, size, 
and fertility. Besides these, approximately 600 guinea pigs, living under the 
same conditions in collateral experiments, served as a basis for necessary com- 
parisons. 

In part 1, which deals with color and coat characteristics, tho following gen^ 
oral conclusions are reached: mfeseens is homozygous in agouti, black, 

brown, the extension factor, smooth coat, uniformity, intensity, and short 
hair* Hybrids of any color variety can be produced by mating it to the 
guinea pig.. The color and coat charactei's of C. rufescons ai’e dominant in 
every case, except as regards roughness and texture of coat and possibly the 
agouti factor. The hybrids have the zygotic color foi*mula which one would 
expect to obtain by mating a pure agouti strain of guinea pigs to some 
other color variety of guinea pigs. The agouti of hybrids, though always 
epistatic to the nonagouti condition of the same, is subject to modification as a 
result of the cross. Tins modified wild agouti is very distinct from the tame 
agouti and is recessive to It. The two segregate clearly in the F» generation. 
Both are allelomorphic to each other and to their absence. Hybrids were pro- 
duced homozygous in agouti, yet bearing the wild and the tame agouti. Eough- 
ness derived from the tame guinea pig is very imperfectly dominant over the 
smooth wild coat This incomplete dominance is lost In later, ihore dilute, 
Wild-Wooded generations, and the rqugh coat becomes normally dominant 
The uniform coat of the wild is dominant to the spotted coat pi' the tame. 
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• 

In later generations the hybrids show the incomplete dominance of uniformity 
over spotting, which is characteristic of the guinea pig. Any color variety 
known in guinea pigs can be produced in the hybrids. Combinations of tame 
and wild characters can be made, even bringing in such a morphological char- 
acter as polydactylism from a tame race, together with the peculiar agouti 
of the wild race. The inheritance of coat and color characters throughout this 
species cross is in accordance with Blendei’s law. It is equally true of matings 
of hybrids inter se and of matings of hybrids of either sex with guinea pigs.” 

In part 2, which deals with growth and morphological characters, the follow- 
ing general conclusions were reached: “The wild (7. rufescem used in these 
crosses were about half as large as the guinea pigs C. porcellus. They were 
not only less in weight, but their bones were also shorter and more slender. 
The one-half wild hybrids were usually heavier at all ages, had larger skeletal 
dimensions, and gave every indication of being more vigorous than either 
parent species. The one-quarter wild hybrids lacked this vigor, for they were 
smaller than the one-half wild hybrids in every way. They were very nearly 
the equal of the guinea pig in average size and skeletal dimensions. Possibly 
the males were a little smaller than the guinea pig. The one-eighth wild 
hybrids averaged about the same as the guinea pig in weight and skeletal di- 
mensions. Two black crosses were sufficient to render the Fa hybrids and 
guinea pigs practically indistinguishable in size and skeletal dimensions. The 
number of adult wild available was too small to give a satisfactory index of 
their variability. The same was true of the one-half wild hybrids. The guinea 
pigs were remarkably uniform. The variability of ail hybrids in both sexes 
was very low and gave no clear indication of segregation. The M-shaped nasal- 
frontal suture of the wild appeared to be dominant Crossing back to the tame 
species gave a wide range of variability in the F*, Ps, and P* generations. 
The truncate nasal-frontal suture of the tame species was recovered in the Fa 
generation or one-quarter wild, but did not breed true. The differences in stall* 
shape between the wild and tame were blended in tbe Fi generation. In later 
generations all ti’aces of the pointed, wild skull shape were gradually lost 
The deep narrow indentation on the outer surface of the last upper molar, 
almost separating the small third lobe from the body of the tooth, was reduced 
in the Fi generation ; and all traces of it were lost in later generations. The 
taxonomists lay great stress on this character. There was no apparent effect 
of sterility on size in the male hybrids. Tbe xmusual jbrequency of an inter- 
parietal bone, the occurrence of a 5-toed individual, and other anomalies were 
observed in the hybrids but not in the guinea pig.” 

In part 3, which deals with the fertility of parent species and hybrids, it 
was found that “crosses between O. rufescens males and 0: poroeUm females 
gave completely sterile male hybrids and fertile female hybrids. By crossing 
the female hybrids back to guinea pig males, one-quarter wild hybrids were 
obtained, which were again sterile males and fertile females. A few males of 
this second hybrid generation, however, showed some degenerate nonmotile 
sperm. By repeated back crosses of female hybrids to guinea pigs, increasing 
signs of fertility appeared. Fertility seemed to act like a very complex r€^es- 
sive character; for the results obtained were what one would expect if a num- 
ber of dominant factors for sterility were involved, the elimination of which 
would give a recessive fertile type. There was an enormous range of forms 
between hybrids with no sperm and fertile hybrids with many motile sperm. 
The results indicated that a completely fertffe hybrid male could be bred to 
female hybrids or to guinea pigs, giving about the same restito as a normal 
guinea pig male in such matings. ^ ^ i ^ 
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*‘Tlie secondary sesual characters of all male hybrids were normally de- 
veloped. The wild O. ritfescens has a smaller litter average than the guinea 
pig. When the wild males were bred to guinea pig females, the size of the 
litters was that of the guinea pig. The female hybrids produced by this cross, 
however, gave a litter average intermediate between that of the wild and tame. 
By repeatedly crossing the hybrid females of one generation back to guinea 
pig males to produce the next hybrid generation, the litter average was raised 
almost to that of the guinea pig itself. This is all the more interesting since 
guinea pig males were used to raise the litter average. Two female hybrids 
showed some male secondary sexual characters. One of these with marked 
male instincts had abnormal ovaries. Abnormal ovaries were common in the 
female hybrids. The sex ratio in the hybrids showed a marked preponderance 
of females, especially in the early hybrid generations, i. e., in those generations 
which must have been most hybrid in constitution.’* 

A bibliography of references is included. 

Crossbreeding experiments with Himalaya and black X tan rabbits, V- 
Haeckeb (Mitt Naturf, Gesell, Halle, $ (1B12), pp, — ^An account of 

crossbreeding experiments with rabbits in a study of color inheritance. 

Babbit crossing, II, V. Haeckee and Olga Kuttneb (Ztschr» Induktive 
Ahstam, u. Vererlungslehre, H (1915), No» 2, pp, 49-^0, pis, $, fig, I).— This is 
a continuation of the work noted above. 

The inheritance of black-eyed white spotting in mice, 0. 0. Little (Amer, 
Hat, ^9 (1915), Ho, 588, pp. figs. 8 ). — ^The investigations indicated that 

spotting in mice is dependent upon more than one pair of clear-cut mendelizing 
factors. Kodifying factors which may he more or less difficult to analyze but 
which nevertheless are certainly present contribute to the extent of variation 
in spotted races. “ Spotting in rodents is tempting as genetic material because 
of the clear patterns and contrast between colored and white areas. It is, 
however, as a character extremely sensitive to minute quantitative and quali- 
tative changes, and its apparent genetic simplicity is a snare and a delusion.” 

The zoological relationship between the banteng (Bibos sondaicus) and 
the zebu (Bos indicus), H. Gans (Kilim Arch,, 6 (1915), pt, 1, pp. 98-152, pis. 
5 ). — ^This reports studies made of banteng and zebu skeletons with a view to 
determining their physiological relationship. It is stated that there are three 
possibilities ; (1) The banteng Is the primary type from which the zebu has 
risen, the intermediate forms being dead or at least unknown ; (2) the zebu is 
a cross between Bos primigenms and the banteng; and (3) the banteng, zebu, 
and B. primigenms have all sprung from the same primary type. The author 
considers the last hypothesis as being the most probable. 

What is a breed? O. Lloyd-Joastes (Jour. Heredity, 6 (1915), Ho, 12, pp. 591- 
5^7, figs. 4)- — It is pointed out that the definition of the word “breed” varies 
with each kind of like stock, and is based almost wholly on the arbitrary de- 
cision of breeders, Various examples are given to demonstrate the truth of 
this statement. When a group of animals becomes sufficiently set off to be 
called by common consent a breed, a number of breeders unite*'themselves into 
an association. The breed is then definitely delimited, and from this time, but 
not before, can the term pure-bred be correctly and safely applied to individual 
specimens. 

A new feeding stuff, by-product of household garbage (Flour, Hay, drain, 
an4 Feed, 28 (1915), Ho. 1, pp. $0, Si).— The method of manufacturing a by- 
product of household garbage for use as a feeding stuff is described. 

Bioinus poisoning, Kobbet (Landw. Vers. JStat, 85 (IBlJjf), Ho* S - 4 , pp* i7d- 
J91; abs. in Jour* Bd* Agr* ILondon), 22 (1915), No. 4, pp. B59--SB1 ), — A dis- 
cussion on poisoning by the seed of the castor oil plant. 
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The poisonous principle, ricin, is contained in the shelled seeds and not in 
the shell, capsule, or oil extracted from the kernel. Castor oil seeds may be 
introduced into feeding stuffs in various ways. The hedges of fields of pea- 
nuts and sesame in the Tropics are often of Bicinus plants, and the seeds may 
thus get mixed at harvest, as well as during transport and in storage. Large 
qfiantities of the shells are sold to manufacturers of compound feeding cakes, 
and it is estimated that at least 1 per cent of kernel matter may be present 
with the shell. This is an amount more than sufficient to cause fatal poisoning 
of cows with ordinary feeding. 

As regards the toxic effects, immunity is reached by small and gradually 
increasing doses. In the blood serum of immunized animals ‘^antiricin,” which 
has the effect of an antitoxin, is formed. 

Directions are given foi' the detection of ricin in feeding stuffs, 

Fish meal adulterations with meat meal and their microscopic identifi- 
cation, E. Lucks (Landw. Vers, Stat, 86 {1915), No, 5-6, pp, 289-B22, pis, 8),— 
Methods of detecting meat meal adulteration of fish meal are described. 

Inspection of commercial feed stuffs, P. H. SxErrH, C. L. Beals, and J. T. 
Howaed {Massachusetts Sta, Control Ser, Bui, B {1915), pp, 4-7^).— Analyses 
are given of cotton-seed meal, linseed meal, peanut oil meal, sesame oil meal, 
gluten meal, gluten feed, distillers’ dried grains, malt sprouts, brewers’ dried 
grains, red dog fiour, wheat middlings, wheat bran, molasses feed, corn meal, 
rye meal, hominy meal, ground oats, provender, dried beet pulp, meat scrap, 
bone meal, fish meal, alfalfa meal, cut clover, and various mixed and proprie- 
tary feeds. The various groups of feeding stuffs are discussed, and an article 
entitled Information of Interest to Dairymen, by J. B. Lindsey, is appended. 

Commercial feeding stuffs, 1914r-15, [and] Texas feed law, B. Youngblood 
{Texas Sta, Btil, 117 {1915), pp, 5-B19), — ^Analyses are given of cotton-seed 
meal, cotton-seed cake, cold pressed cotton seed, mllo maize chop, wheat shorts, 
wheat bran, corn chop, corn bran, ground oats, Kafir corn chop, alfalfa meal, 
peanut meal, dried molasses beet pulp, feterita chop, hominy feed, rice polish, 
rice bran, rice hulls, rice chop, meat scrap, meat meal, blood meal, tankage, 
and various mixed and proprietary feeds, with other useful data. The text of 
the law regulating the sale of feeding stuffs in Texas is appended. 

Live stock of the farm, C. B. Jones et al, {London: The Gresham Publish- 
ing Co,, 1015, vols, 1, pp, pis, 49; pp, VI+^64, pls, 10, figs, 5). — ^These 

volumes deal in a general way with the breeding, feeding, care, and manage- 
ment of beef and dairy cattle. 

Cattle feeding, A. D. Favllle {Wyoming Sta, Bui, 108 {1915), pp, B9-4 ^), — 
Two lots of 6 steers each were fed 70 days, lot t receiving native hay and lot 2 
native hay and oat and pea silage. These lots made average daily gains per 
head of 0.6 and 1.54 lbs., lot 1 reqtuiring 41.67 lbs. of hay and lot 2, 9.74 lbs. 
of hay and 18.1S lbs. of silage per pound of gain. The cost per pound of gain 
was for lot 1 20.84 and for lot 2 8.51 cts. It is stated that in the appearance 
of the steers and in the rapidity and cost of gains lot 2 had all the advantage. 

Two lots of 4 cows each were fed 140 days, lot 1 receiving alfalfa and oat 
and pea silage and lot 2 alfalfa alone. These lots made average weekly gains 
per head of 2.5 and 3.9 lbs., lot 1 consuming daily 10 lbs. of alfalfa and 15 lbs. of 
silage, and lot 2 21.8 lbs. of alfalfa, the daily cost of ration per cow being 
for lot 1, 9 cts., and for lot 2, 13 cts. Botli rations met requirements very 
satisfactorily. While the silage fed did not quite replace the extra alfalfa, 
it made a good winter ration for breeding cows and effected a saving of 4 cts. 
per cow each day. , 

Two other lots of 4 heifers each were fed i40 days, lot 1. receiving grali:^ 
alfalfa, and oat and pea silage, and lot 2, grain and alfalfa. These lotB made 



468 


EXPEEIMEKX SPATIOK EECOE0, 


aTerage daily gains per bead of 0.93 and 1.02 lbs., lot 1 requiring 1.95 lbs. of 
grain, 10.77 lbs. of alfalfa, and 10.77 lbs. of silage, and lot 2, 1.76 lbs. of grain 
and 17.62 lbs. of alfalfa per pound of gain. The cost per pound of gain was 
for lot 1, 11.05, and for lot 2, 12.77 cts., the daily cost of rations per heifer 
being 10.5 cts. and 18 cts., respectively. 

In order to test the value of the oat and pea silage as completely as possibfe, 
5 of the heifers were fed for 112 days reversible rations during 4-week periods. 
The total gain of 5 head on silage was 347 lbs., and of 5 head without silage 
253 lbs. In the total daily gain for the 5 heifers 36 lbs, of silage and 22.5 lbs. 
of alfalfa were fed interchangeably, with gains considerably in favor of the 
silage. 

Analyses of the feeds used are appended. 

The structure of the wool of pure-bred wool-producing sheep and that of 
crosses with the kemp-producing race, H. GtJLDENPFEJsrNiQ (Kuhn Arch,, 6 
pt I, pp, S5-92, fig X; aba. in Jnternat. Inst. Agr. [Rome}, Mo. &id. Agr. 
Intel, and Plant Diseases, 6 {1915), No. 10, pp. 1S98-H00). — In his studies the 
author found that as regards fineness of wool, mutton-producing Merinos are 
equal to the animals of the Electoral breed and their fleeces are twice as long. 
The Merino-Eambouillet and Merino-Dishley breeds have a fleece of the same 
length but tlieir wool is coarser. Among the straight-wooled sheep, the East 
Friesian milk-producing breed, like the Lincoln, constitutes a special type. The 
former is distinguished in its particular group by the small amount of crimp 
and the smooth appearance of its wool, while the wool of the Lincoln sheep 
is long and fine with a greasy luster. 

From the quality of their coat, the mixed wool and kemp-producing breeds 
can form a group apart, for vrhich the rule may be formulated that the .coarser 
the kemp the finer the wool. The very fine wool of the Somali breed has lost 
its fineness through crossing with other breeds. The determination of the 
proportion between the weight and the respective members of the kemp fibers 
and of wool fibers is deemed of great importance. When determined, it was 
seen in the offspring of crosses to have an intermediate value. 

The consistency of the kemp fibers of wool varies considerably in different 
breeds and between one animal and another. The wool of Merino sheep has 
an average elasticity and a more uniform and perhaps greater resistance to 
strain than that of any other breed. The products of crossing give, even in 
this case, intermediate values. The elasticity coefficients of the wool of Merinos 
and their hybrids are approximately equal The highest average coefficient 
is that ’Of the smooth and tlie mixed wool breeds, 

Talue and use of green fodders in the feeding of hogs, N. Hanssoist (Cen- 
iralanstJoTdbruhsforsoh Ftugbl.,50 (1915), pp. i; Nord.Meleri Tidn.,S0 (1915), 
No. 20, pp. 505, 506). — ^It is said that roots, potatoes, and alfalfa are being used 
to some extent as a hog feed in Sweden. The value of green feeds for hogs 
has been demonstrated by experiments in that country, it being found that 
from 7 to 7.5 kg. of alfalfa and green clover and from 9 to 10 kg. of coarser 
green feed were equal in value to 1 kg. of grain. The food value of these 
fodders was. not increased by fermentation or boiling, although they made the 
feed more appetizing. It was found that the best results were obtained by in- 
creasing the amount of green fodder until the hog reached 70 to .86 kg. In 
weight and then gradually decreasing the green feed until the end of the fat- 
tening period. The gains of hogs fed in this way were greater than the 
gains of those not receiving the green feed, but the dressing percentage was 
less. The green feed had no influence on the quality of the meat 
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Swine feeding, A. D. Fa\tlle {Wyomhig Sta, Btih 101 (1915), pp, lB-27),-- 
Three lots of 7 pigs each wex'e fed 112 days a grain mixture of middlings and 
corn meal, 1 : 2, lot 1 ir addition being hurdled on pea pasture, lot 2 on pea 
pasture but not hurdled, and lot 3 4n the dry lot. These lots made average 
daily gains per head of 0.97, 0.8, and 0.79 lb., requiring 2,5, 3.02, and 6.15 lbs. of 
grain per pound of gain for the respective lots. It 4s estimated that 1 acre of 
hurdled pasture saved 1,897 lbs, of grain, while 1 acre of the pasture not 
hurdled saved 1,340 lbs. 

At the close of this experiment all 3 lots were fed 56 days in the dry lot, and 
made average daily gains per head of 1.37, 1.28, and 1.04 ibs., requiring 4.94, 
4.79, and 5.46 lbs. of grain per pound of gain for the respective lots. The 
better showing made by the first 2 lots is credited to the residual effect of the 
pastui’e, being for lot 1 278 lbs. and for lot 2 835 lbs., so that the total amounts 
to be credited to the pasture are 2,086 and 1,568 lbs. of grain saved by 1 acre 
of pasttyre. In this experiment 10 cross-bred and 11 pure-bred pigs were used, 
and both while on pasture and on dry feed the gains made by the two classes 
were practically the same. 

Two lots of 4 S7-lb. pigs each were fed for 168 days a grain mixture of corn 
'meal and middlings, 1 : 1, the grain being mixed with water for lot 1 and with 
alfalfa tea for lot 2. These lots made average daily gains per head of 0.58 
and 0.68 Ib., requiring 5,57 and 4.78 lbs. of grain per pound of gain for the 
respective lots. It is suggested that a small amount of the alfalfa meal itself 
might have proved equally satisfactory. These pigs were then redivided into 
2 lots of 4 pigs each and fed 56 days, lot 1, receiving corn meal and alfalfa 
meal, 4:1, and lot 2, barley meal and alfalfa meal, 4:1, ‘These lots made 
average daily gains per head of 1.02 and 0.98 lbs., requiring 4.86 and 5 lbs, of 
grain per pound of gain for the respective lots. 

Two lots df 3 brood sows each were fed 91 days, lot 1 receiving grain and 
alfalfa hay, and lot 2, grain and pea hay. These lots made average daily 
gains per head of 0.54 and 0.43 lb. Both lots made satisfactory gains and kept 
in ^ood breeding condition. Five of these sows were then divided into 2 lots of 
2 and 3 each and fed 42 days, lot 1 receiving corn meal alone, and lot 2, 
corn meal and alfalfa hay, 4:1. These lots made average daily gains of 2.9 
and 2,1 lbs., respectively, lot 1 requiring 4.1 lbs. and lot 2 4.86 lbs. of grain 
per pound of gain. 

Analyses of the feeds used are appended. 

The story of three pigs, L, B. BruK (Texas Sta, Cire. 9, ser, (1915)^ pp. 

Three 62-day-oId pigs were fed 6 months as follows; Pig 1, In a dry lot 
on mllo chop soaked in water; pig 2, in a dry lot on milo chop and skimmed 
milk, the chop being soaked in the milk between feeds ; pig 3, on pasture and 
milo chop soaked in skimmed milk between feeds. These pigs made total gains 
for the period of 94.5, 250, and 305.5 lbs. Although pig 1 was the largest at 
the beginning, during the first month he gained only 8.5 lbs., wdiile pig 2 made 
more than four times as much gain, and pig 3 more than five times as much in 
the same length of time. Pig 1 made a consistently slow gain, but the other 
pigs made consistently rapid gains. It is thought that pig 1 was not able to 
supply his body with enough groudng naaterial for proper development from milo 
chop alone. It is estimated that pig 3 made a profit of $11.62 ; pig 2, $6.39 ; 
and pig 1, a loss of 22 cents. » 

Distribution of public service stallions in Wisconsin in 1915, A. S. AxasX" 
ANDEE (Wisconsin Bta. Bui $5B (1915), pp. ^-67, figs, 3). — It is stat^ that the 
horses of Wisconsin increased 27,000 In number and $147,000 In total valno in 
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1915, but fell $5 in average price during tlie year, the average value now being 
§131. The percentage of pure-bred sires is increasing. Notable progress is 
reported in the quality of horses as the result of the enactment of the stallion 
law in 1906. 

A directory of owners of public service stallions and jachs constitutes the 
bulk of the bulletin. 

Farm poultry, M. -C Jxtll (Quebec: MacdomU Oollegej 1915, pp. 95, ftge. 
91), — h, practical ti’eatise on the breeding, feeding, care, and management of 
poultry for market purposes. An article on external parasites of poultry by 
W. Lochhead is included. 

Measurement of the winter cycle in the egg production of domestic fowl, 
R. Peaul (TJ, B, Dept, Agr,, Jour, Agr, Research, 5 (1915), No. 10, pp, 4^9-4 ^), — 
Continuing previous work (E. S. R., 31, 570), the author presents evidence 
from studies at the Maine Experiment Station tending to show that with flocks 
of poultry having average hatching dates falling somewhere within the month 
of April “ the correlation between the egg production to March 1 of the pullet 
year as one variable and the egg production up to the time when the individual 
is SOO days of age as the second variable is extremely high. The mean produc- 
tion to March 1 is, in general, higher than the mean production to 300 days of 
age. The production to March 1 is a relatively less variable measure (as 
indicated by the coefficient of variation) than the production to 300 days of 
age. 

“The condusion that the 300-day production would be a better measure of 
the winter cycle of fecundity than the production to March 1 is not warranted 
by the facts. Whatever superiority there is of one of’ these measures over the 
other is entirely in favor of the production to March 1. The justification for 
the employment of the winter cycle of production as an index of innate fecundity 
capacity or ability is a distinct and separate problem which has been discussed 
at length in earlier papers.” 

A bibliography of literature cited is induded. 

Report of the third international egg-laying contest [from October 28, 
1913, to September 27, 1914], J. R. Tesbt (Brit. Columbia, Dept. Agr,, tAve 
Btoch Branch, Bpt. luternat. Egg-Laying Contest, S (1914), pp. 2$, figs. 11 ). — 
An account of the egg production, cost of production, profits, and other items 
relating to the various breeds at this contest 

Frocess for the preservation of eggs, H. L. S. Lorr (English Patent 19,721, 
Bept, 12, 1914; in Jour, Boc. Cliem. Indus,, S4 (1915), No, 20, p. 1008 ). — 
“ Eggs are placed in a dosed vessel and subjected for two hours to the action 
of a mixture of air and formaldehyde at 35** 0- [95° F.] ; if desired, steam 
may also be admitted. Tiie temperature is then lowered and maintained at 
10° for 30 minutes, after which the eggs are coated with a suitable substance, 
e. g., melted paraffin wax.” 

BAIEY FAEMOTG—BAmYim 

Raising dairy heifers; Cost, feeding, and care, C. 0. Haydeh (Ohio Bta, Bui 
289 (1915), pp^ SO, figs. 5). — ^Data for two years were collected on the cost of 
producing a dairy heifer at the station under Ohio conditions. The average 
birth weight of the Jerseys was 56 lbs. and that of the Holstein-Eriesians 82 
lbs* In records kept of 40 Jersey heifers and 29 Holsteln-Eriesian heifers from 
birth to 1 year of age it was found that the Jerseys made an average daily gain 
of 1.1 lbs. at a feed cost of $27.75 and a net total cost of $42.54. Tlie Holstein- 
Priesians made a daily gain of t,S lbs, at a feed cost of $29.31 and a net total 
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cost of $4410. It was found tliat the heifers receiving the largest amount of 
milk and the smallest amount of pasture were most expensive, thus emphasizing 
the fact that heifers born in the fall and normally fed cost less than those born 
in the spring, even though a normal amount of milk is fed to each. 

*rhe daily gain of the Jerseys for the second year was 0.8 lb., while that of 
tlie Holstein-Friesians was 1 lb. The net total cost for the second year was 
$36.01 and $38.44, respectively. 

The average weight of the Jerseys at calving time (26i months) was 822 lbs. 
and that of the Holstein-Friesians 1,076 lbs. The Jerseys calved an average of 
2 weeks earlier than* the Holstein-Friesians. 

An effort was made to raise a calf which w'as not thrifty, considerable 
skimmed milk being fed after 1 year of age because of her condition. This 
heifer calved at 81 months of age, 4 months later than the average. She 
weighed 100 lbs, less than the average, gave birth to a deformed calf, and was 
of no value as a milker. 

Summarizing the results of the two years* experiments it was found that the 
average cost for the first year was $43.32 and for the second year, $37.23 ; and 
from birth to calving at 26.5 months, $91.39. It is stated that these costs to 2 
years of age and to calving are undoubtedly higher than the average for the 
State, and could have been reduced by breeding heifers to calve at 24 months 
of age or earlier, by feeding less, or by feeding' inferior feeds. Any of these 
changes, however, would have made the heifers smaller and possibly inferior 
producers later. 

Dart 2 of this bulletin is a general discussion of methods of feeding, care, 
and management of calves and heifers, including calf diseases. 

The value of dried yeast, potato refuse, malt sprouts, and palm-nut cake 
as feed material for milk production, and their specific influence on the fat 
content of the milk, W. Y5ltz, A. Ba-dueexel and W. Dietkich ( LaMio . Jahrh ., 
47 {19 H), Yo. PP- 573-6'JS). — ^In feeding experiments with dairy cows it was 
found that the addition of the supplementary concentrated feeds yeast, potato 
refuse, malt sprouts, and palm-nut cake had practically equal effects on the 
yield of milk. On an average 1 lb, of dry matter increased the yield about 
0.54 lb. in each case, and the fat content as follows : Palm-nut cake by 0.041 lb., 
yeast by 0.024 ib., and potato refuse by 0.006 lb. It was concluded that the 
rations being fed were already sufficiently rich in protein without these supple- 
ments. 

Changes in the combination of rations and in the physiological conditions of 
the animals resulted in differences in the utilization of the foods exceeding 100 
per cent It was concluded that the determination of the relative milk-yielding 
capacity of cows during one or several periods of lactation can have only a lim- 
ited value. 

The effect of feeding on the composition of milk and butter; Iiinseed cake 
and hempseed cake, H, T, CEAKVXEin and Mabgajset G. X>. Tayloe {Aimlystt 
40 (I91S)t Wo. 47J, pp. 4J3-439, figs. S). — ^In experiments with two lots of four 
cows each fed for eight weeks it was found that the composition and quality 
of milk and butter produced by feeding hempseed cake was practically equal 
to that obtained by feeding linseed cake. On one or two occasions the butter 
iSrom the hempseed cake feeding was not quite so good as regards flavor and 
color, but in the majority of samples there was very little difference. 

The removal of cows from poor pasture to a well-balanced ration , in stall 
ommd a decrea^ in the percentage of fat, a considerable rise in the Beichert- 
Meissl, Eirschner^ and Folenske values, and a fall in the refractometer figure. 

28855*^.— Ko. ^ 
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Th^ effect produced upon tiie fatty* matter of milk by a ration escelnsively 
consisting of sugar beets, Boes and H. Weyland (Ztsehr. Vutersuch* WuIiTm 
u, aemmmtl, B9 (IBIS), ro. IB, pp. 473-475; ah8, inintermt Inst Agr, [Bowie], 
Uo. BnL Agr, Intel, and Plant Diseases, 6 (7915), Xo. 10% p, 1362).— The authors 
analyzed a sample of butter coming from a farm where it had been necessary 
to feed the cows for a long time exclusively upon sugar beets. The butter was 
of normal color, but excessively hard and its taste was unpleasant. It was 
characterized by its small amount of ash, the great quantity of soluble volatile 
fatty acids, and the surprisingly large content of insoluble volatile fatty acids. 
The lodin value was very small. In spite of these characteristics, the butter 
was of about the same composition as that obtained by feeding cows on a 
mixture of beets and other foodstuffs. 

Fat content of milk from heifers and cows, J. J. Hooper (Breeder's Gasi.f 
68 (1915), 2lto. 19, p. 808). — ^It is stated that data contained in a booklet recently 
sent out by the Holstein-Priesian Association show that, from records of 634 
cows on test, heifers apparently gave slightly richer milk than the mature 
cows. Cows 7 years 2 months of age produced milk averaging 3.52 per cent 
butter fat; cows 4 years 9 months, 3.5 per cent; cows 4 years S months, 3.51 
per cent ; cows 3 years 9 months, 3.78 per cent ; cows 3 years 3 months, 3.54 
per cent; cows 2 years 8 months, 3.55 per cent; and cows 2 years 2 months, 
3.51 per cent. 

The rate of the passage of fatty acid of food into the mammary glands 
of the goat, O. 0. Bowes ( Jour. Biol. Cheni., 22 (1915), 27o. 1, pp. 11-13). — ^In 
this study peanut oil was fed to a goat. It was found that the time required 
for the ingested fatty acids to appear in the milk was never over 12.5 hours and 
generally less. 

Breed origins of the dairy queens, J. B. Bain (Moard-s Dairyman, 1915, 
Dec. 24i pp* 703-707, 730, 731, jfigs. 10). — A general r4sum6 of the history and 
development of the principal breeds, together with an account of the high- 
record cows of each breed. 

[World's champion] (Eoard^s Dairyman, 50 (1915), Eo. 18, pp. 559, 560, figs. 
7), — An account of the Holstein cow Duchess Skylark Ormsby, which recently 
completed a year’s record of 27,761 lbs. of milk and 1,205 lbs. of fat. 

Some results of cow-test association work in Hew Hampshire, F, Eas- 
SXTJSSEN and W, P. Davis (Eew Eampsliire Col. Ext. Bui. 4 (1915), pp. 3-32). — 
In connection with summaries of the work of a number of cow-test associations 
in New Hampshire it is pointed out that the averages of 747 cows show that 
the largest producers consumed the most feed and were the most profitable. 
Improvement in one herd numbering 205 cows and belonging to an association 
for four years shows an increase per cow in milk production of 1,077 lbs. of 
milk and. 48.6 lbs. of butter fat, and an Increase in profit of $22.35 per 
cow. Improvements in another herd for four years show an inct'ease of 671 
lbs. of milk and 45.9 lbs. of butter fat per cow, and an increase in profit of 
$23.01 pet cow- 

Data on the cost of keeping a cow are given. 

The short-time fat test, O. B. Eeeo (Eoardls Dairyman, 50 (1915), No. 18, 
p. 577) .—Data are presented tending to show that the short-time fat test, notably 
the 7-day test, is not reliable. One cow on official test for one week gave milk 
that showed a test of 4.1S per cent, although for the previous year her average 
test %vas only 3.42 per cent, while another cow, with a yearly test of 3.19 per 
cent, gave an official 7-day test of 4.04 pet cent. 

The National Dairy Oouncil, H. B, Favill (Eoard^s Dairyman, 50 (1915), 
Wo. 17, pp. 535, 538).— A pn^idential address delivered' at the meeting of the 
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National Dairy Council, at Chicago, Kovember 5, 1915, in which the purpose, 
work, and policy of the association are outlined. 

Action of inspectors* association (Cream, and MilJo Plant Monthly ^ If (i9i5), 
Ho. S, pp. 11-^S), — ^Aa acconnt of the fourth annual meeting of the International 
Association of Dairy and Milk Inspectors, held -at Washington, D. O., in Octo- 
ber, 1915, together with various papers read at the meeting. See also a previous 
note (B. S. B.,*33, p. 701). 

Analyses of frozen milks, L. Pab]^ (Ann. Falsif,, 8 (1915), 79-^0, pp, 

170-173), —A number of analyses are reported of samples of milk which had been 
frozen and then partially melted. The portion melting first contained the 
largest percentage of fat, ash, and solids. This observation leads the anthor 
to conclude that, in order to prevent fraud in selling or distributing from large 
containers, partially frozen milk should be entirely melted and uniformly mixed 
before sale. 

Milk preserved by freezing, G. Fascetti JSper. Apr. Ital, 4^ (1915), 

ATo. 1, pp. 61-65). — ^Analytical data are reported giving the composition of the 
top, middle, and lower portions of frozen blocks of milk. The top portion con- 
tained 3.8 per cent of fat, the middle section 1 per cent, and the lower section 
1.7 per cent 

JJote on the origin of the lactic acid bacteria in milk, P. F. McGuike (Bui 
Johns Hopkins Hosp.^ 26 (1915), Ho. 397, p. 585).— The author found in his 
studies that the lactic acid organism, known usually as Streptococeus lact^us^ 
is a normal constituent of cow dung. 

Milk receives few bacteria from stable air, F. H. Haix (New York State 
Sta, Bui. 409t popular cd. (1915), pp. 10, fig. 1).— This is a popular edition of 
Bulletin 409, previously noted (E. S. B., 34, p. 183). 

A bacteriological study of an epidemic of septic sore throat, 0. KjatJMWiEnB, 
5 e., and Eugenia Yauentine (Jour. Med. Research, B3 (1915), No. 2, pp. 351- 
358).— An account of an epidemic of septic sore tlmoat in a village of 4,250 
inliabitants, found to have its source in the milk supply coming from a certain 
dairy. 

In a bacteriological study it was demonstrated that infection in milk-borne 
sore throat is of human and not of bovine origin. It is suggested that “ in 
tracing the source of such an epidemic, the effort should be toward finding 
Cases of sore throat among those engaged in producing the milk, not mastitis 
in the cow alone. If human streptococci are found in mastitis, they are most 
likely secondary agents in an already existing inflammation due to bovine 
strains. The streptococci in different epidemics differ culturally and those 
similar culturally differ in their Immunity reactions. Cultural similarity of 
strains from man and cattle is insufficient to prove their identity. Cultural 
identity in every detail or immunological identity is essential.’* 

The development of fishy flavors in butter, L. A. Bogees (Froc. Butter^ 
makers^ Assoc., IS (1914) > PP- 70-89). — items discussed in this paper are the 
cause of flavors and aroma in butter, conditions under which fishy flavor de- 
velops, factors which do not cause fishy flavor, influence of acid on . cream, in- 
fluence of the air in the butter, influence of metal salts on the flavor of butter, 
and preventing fishy flavor. 

High vs. low testing milk, for cheese making, B. O. Jokes (Mmrd^s Dairy- 
mm, 50 (1915), No. 11, p. 522). — ^In a test to show the difference between the 
cheese-making capacities of high and low testing milks it was found that the 
high testing milk (4.3 per cept) yielded 1.5 lbs. more of cheese per 1(^ lbs. of 
milk, but the low testing milk (3.5 per cent) yielded 9.16 lb. more of cheese, 
per pound of milk fat. This is explained by the fact that, the casein increases 
’^th the fat but not in proportion, so that the yield per pound of fat deow^ 
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as tile fat increases. Olieese from the low testing milh showed an average 
score of 0.833 points above those from the high testing milk. An analysis of 
the cheese showed for the low testing milk 32.93 per cent fat and 26.23 per cent 
water, and for the high testing milk 31.21 per cent fat and 25.96 per cent water, 
The loss in the whey was found to be 0.2 per cent of fat for the low testing 
milk and 0.25 per cent for the high testing milk. 

Of the high testing milk, the average per cow for 201 cows was 28.2 lbs. of 
milk, 1.25 lbs. of fat, and 3.S lbs. of cheese per day, whereas for the low testing 
miik, the average per cow for 150 cows was 81.9 lbs. of milk, 1.15 lbs. of fat, 
and 3.3 lbs. of cheese per day, the amount of cheese per cow per day thus being 
the same in both instances. It is advised not to give up the fat basis of paying 
for milk at cheese factories until something better can be put in place of it, nor 
to go back to the old system of paying for weight alone as it is grossly more 
unjust than the present one. 

ParafBbcdng whey cheese (Ahs. in K, Y. Produce Pev, and Amer, Oream,^ 40 
(1915), Wo, 17, pp. 706, 707), — In experiments in Norv^my in paraffining whey 
cheese it was found that the increase in weight by paraffining was 3.98 gm. per 
kilogram. The shrinkage in from 2 to 2.5 months was 0.034 per cent for the 
paraffined and 1.21 per cent for the unparaffined cheese. When paraffined the 
cheese must be firm and dry on the outside and the storeroom must be dry and 
firee from drafts. 

How Parmigiano cheese is made (Dairy, Wt (1915), Wo, S22, p, 265), — A. 
description of the methods of making Lodigiano or Parmigiano cheese of Milan. 
It is said that much of this cheese is exported to America, but that the finest 
quality Is hardly known outside of Italy. The ordinary grade is sold when 
ripened for 20 months; the next better grade, known as Stravecchio, is sold 
after it has been stored for three years; while the best grade, called Btravec- 
cMone, or the oldest and highest priced Parmigiano cheese, is sold after four 
years* storaga 

The by-products of the city milk plant and their economic value, J. H. 
ScHiJEjsryooT (MUh Dealer, 5 (1915), No. 2, pp. .—Methods of making 

various kinds of artificial buttermilk are discussed, 

Fermented milks, L. A. Rogees (U, Dept. Apr. Bui. $19 (1916), pp, SO, 
fig. 1). — ^This bulletin presents a brief r^sumd of present knowledge of the 
therapeutic and food value of fermented milk and of the preparation and use 
of the various forms of fermented milk, including buttermilk, kefir, koumiss, 
and yoghourt A bibliography of 82 references is included. 

Preserving aaoilk powder (Sci, Amer., 113 (1915), Wo, 23, p, 489). — A patented 
method for preserving miik powder is described. The milk powder is packed 
in metal boxes of convenient size which are entirely sealed except for a pin» 
hole left at the top. A number of such boxes are put in a chamber and the 
air is exhausted by means of an air pump. When this operation is finished, 
valves are opened which allow nitrogen to enter the chamber and fill up the 
several boxes. Then opening up the chamber, the boxes are quickly removed 
and the pinhole soldered before an appreciable amount of air has time to enter. 
In this way the contents of the boxes are kept in an atmosphere of inert gas, 
thus preventing filing by the action of the air, 

VMTESmmY MEDICUnS. 

B«tti-beri and cotton-seed poisoning in pigs, G. M. Bomhel and B. B. 
VroMS (IT, S. Dept. Agr., Jour. Agr. Research, 5 (1915), No. 11, pp. 489-^93). — 
It Is pointed ont that pigs are pecnllarly suseeptihle to ^ effects ojf cotton- 
seed meal, symptoms of sitamess aj^aiing at any toe after 3 .^re^ of 
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feeding and death frequently occurring with little warning. Among the more 
l»roiiounced symptoms observed are diarrhea; a harsh, rough, curly coat; 
paralysis; and shortness of breath. Emaciation and dropsical conditions 
are also frequently noted. The disease manifests two forms — acute and 
chronic, the former being much more serious since the pigs may be dead before 
any indications of disease are noticed, whereas in the chronic form fata! results 
may not occur for a considerable time. “On post-mortem examination, pigs 
which have died from the effects of cotton-seed meal feeding show large quan- 
tities of fluid in the abdominal and thoracic cavities and in the pericardial sac. 
The kidneys, liver, spleen, and small intestines are usually congested. In some 
cases the membrane lining the stomach is eroded. The lungs are very edemat- 
ous, especially in pigs which have died from sudden acute attacks. The heart 
is enlarged.” 

It is pointed out that these conditions bear a striking resemblance to those 
seen in the disease known as beri-beri in man, which according to Tedder 
(E. S. E., 83, p. 365) results from faulty metabolism and is directly caused by 
the deficiency of certain vitamins in the food. 

Experiments were conducted by the authors with a view to determining (1) 
whether the “ wet ” or acute form of beri-beri could be produced in pigs on a 
diet of polished rice, and (2) whether the disease heretofore called “cotton- 
seed poisoning ” in pigs is not really heri-berl Commencing on August 31, 1915, 
four pigs were fed a ration of 9 parts (by weight) of steamed polished rice and 
1 part of tankage, and four a ration of 2 parts of corn meal and 1 part of 
cotton-seed meal* On October 24 the ration of the latter pigs was changed to 
equal parts by weight of corn meal and cotton-seed meal. None of these pigs 
had received rice or cotton-seed meal before they entered the experiment 

On September 8, or the eighth day from the beginning of the experiment, 
one of the pigs on rice began to breathe with difficulty ; on the tenth this con- 
dition was pronounced and he refused to eat On September 14 these symp- 
toms rapidly became more severe, paralysis developed, and the pig died. The 
ante-mortem symptoms and the post-mortem findings were the same as occur 
in beri-beri and in acute cotton-seed poisoning. On September 21, four addi- 
tional pigs were placed on the same steamed rice and tankage ration (9:1). 
On September 29, or 8 days later, one of these pigs became sick and on Septem- 
ber 30 refused to eat. This pig recovered and regained his normal appetite, 
but died on October 29, after having been on the rice diet for 38 days. The 
ante-mortem symptoms corresi)onded <flosely to those of the first pig to die, but 
the post-mortem examination did not give such clear cut results. The remain- 
ing 10 pigs are being continued on the rice and cotton-seed meal rations, having 
been almost 90 days on these feeds at the time this article was prepared. All 
the pigs were sick at that time and the same symptoms are said to have ap- 
peared in each lot, the most typical and acute cotton-seed meal symptoms being 
seen among the pigs receiving rice. 

A mature brood sow, weighing 400 lbs., due to farrow on November 14, was 
placed September 2 on a cotton-seed meal ration consisting of 4 parts of corn 
meal and 1 part of cotton-seed meal, the quantity of corn meal being gradually 
decreased until, on October 1, she was receiving equal parts of com meal and 
cotton-seed meal. Up to November 14 ^le had eaten 134.65 lbs, of cotton-seed 
meal, but had shown no serious sign of sickness, except nausea on November 4, 
when she vomited. On the night of November 13 9 pigs were delivered, 4 
of which were born dead and of those born alive all but one died in a few inin- 
utes, the last pig living less than 8, hours. Post-mortem examinations were 
made of T of these pigs, 4 of which were born alim Analogy with InfanMie 



m 


BTXTlOn BECOED. 


beri-beri is pointed ant Yet tbe dam had never eaten rice and the only assign- 
able canse for the death of her litter was the cotton-seed meal in her ration. 

The conclusions drawn by the authors are that the so-called cotton-seed 
poisoning of pigs is a deficiency disease, analogous to the disease known as 
beri-beri In man, if not identical with it. Acute cotton-seed poisoning corre- 
sponds to wet beri-beri and the chronic form to dry beri-beri. 

“The cause of the so-called cotton-seed poisoning is probably a deficiency in 
the ration, causing, among other manifestations, profound changes in the nervous 
system. At first thought this theory is not justified. Beri-beri results from a 
ration of highly milled rice, because substances vitally necessary to the animal 
organism have been removed from the rice grain in the process of milling. When 
pigs suSer from so-called cotton-seed poisoning, it is only when cotton-seed meal 
has been added to the ration. Pigs are seldom, if ever, fed on cotton-sOed meal 
alone. 

“ The following explanation of this condition is offered : The grain with which 
the cotton-seed meal is most frequently combined is corn. Corn is notoriously 
deficient as a single feed for animals, and it must be properly balanced to be fed 
satisfactorily. The excellent results in feeding pigs which can be obtained from 
rations of corn meal and skim milk or other animal products, such as tankage, 
blood meal, fish meal, etc., are out of all proportion to the facts indicated by 
the conventional chemical analyses of protein, carbohydrates, and fat. When 
corn meal is fed with cotton-seed meal, a combination is made of two feeds both 
of which are deficient,*' 

The toxicity of sodium pyrophosphate administered in food; with a note 
on toxic cotton-seed meal, W. L. Symes and J. A. GAumsER (Biochem, Jmr,j 9 
{1915), M, 1, pp, 9-16), — “Sodium pyrophosphate administered, with food, to 
rabbits, cats, and rats, is devoid of the toxic action that it shows when in- 
travenously injected. This confirms the verdict of Gamgee and his pupils, and 
of Starkenstein. Administered to a sheep In the same way, it has proved lethal, 
producing effects similar to those described by Crawford [B. S. R., 28, p. 8] 
as follow’ing.its administration in aqueous solution to rabbits. Such toxic action 
as sodium pyrophosphate exerts when administered by the mouth differs from 
that of the same compound intravenously injected, in that it is wholly due to the 
alkalinity of the salt and not to the acid radicle.** 

The infiuence of the oil of Chenopodixuai on the circulation and respiration, 
W, Saiant and A. B. Lbtogston (Amen Jottn Physiol., $8 (1915), jVo. 1, pp. 
6*t-92, figs. f4),— The investigations here reported in detail have been sum- 
married by the authors as follows : 

“ The intravenous injection of doses of 0.02 to 0.085 cc. of Chenopodium per 
kilo produced a fall of blood pressure in dogs, cats, and rabbits. Recovery was 
observed. The effect was greater in dogs than in rabbits or cats. A second 
injection of the same dose produced a greater effect, but when this injection 
was repeated until the total amount reached about 0.2 cc. per kilo, no response of 
the circulation could be obserred. This was especially the case in dogs, but 
to a much smaller extent in cats, [and] absent in rabbits. Fail of blood pres- 
sure Svas of cardiac origin, as the volume of the kidneys decreased with the 
fall of blood pressure. Frequency of heart action was diminished after oil of 
Chenopodium, [and] veiy marked decrease of vagus irritability was ob- 
served. . . . Respiratory depression such as decreased amplitude and rate,, 
with apnoea, was also caused by Chenopodium, but the effect with small doses 
was less constant than on the circulation. Cats react more readily than dogs. 
Small doses may stimulate respiration in rabbits. , Apncea was very seldom ob- 
served in the rabbit, even after large doses. ' , > 
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methemoglobin or hemolysis was observed even after the intravenous 
injection of 0.02 to 0.024 cc. per kilo, or the introduction of 2 gm. per kilo into 
the stomach or small intestine of the cat Liberation of osygen in the body 
by ascaridole is suggested as a possible cause of respiratory depression and 
apncea. Action of Chenopodium on respiration is independent of its eft'ect 
OB the circulation, [and] reduction of sensitiveness of respiratory center to 
carbon diosid is not the cause. . . . Amounts of Chenopodium tolerated by in- 
travenous injection varied in the same animals. The average is approximately 
0.0S to 0.S5 cc. per kilo in the dog, cat, and rabbit. The less depressant action 
of Chenopodium on respiration in the rabbit is attributed to relatively larger 
amounts of carbon dioxid in the blood.” 

Animal castration, J. V. Laceoix {Chicago: Amer, Jour. Yet. Med., IBIB, pp. 
m-> fids. 23). — ^This volume is based upon observations extending over a period 
of tea years. 

A text-book of veterinary pathology for students and practitioners, A, T. 
Kinsley {Chicago: Alexander Eger, 1915, 2. ed., rev. and enl., pp, 

404i figs. 197). — A revised and enlarged edition of the work previously noted 
(B. S. E., 24, p. 7T7). 

A treatise on horses and cattle, A. H. PstriTr {Baps, Earn.: Author, 1915, 
pp. 7B, pi. 1). — A popular account is given of the more common diseases of 
horses and cattle and their treatment. 

[Beport of the] division of animal industry, V. A. N5egaaei> and L. N. 
Case ( IBien.} Rpt Bd. Comrs. Agr. and Forestry Sawaii, 1913-14, pp. 163-244* 
pl$. 7). — ^In a letter submitting this report (pp. 163-176) V, A. Ndrgaard points 
out the results which have been obtained from the past ten years’ work 
of the division in the eradication of glanders, complete control of sheep scab, 
eradication of 90 per cent of bovine tuberculosis, exclusion of rabies, etc. 
Under the heading of diseases of live stock the work of the year with the 
more Important diseases is dealt with. The intradermal test and its importance 
in the control and eradication of tuberculosis is considered at some length 
(pp. 192-190), the authors concluding that it is reliable in 99 per cent of 
cases, and that bovine tuberculosis will be controlled and eradicated more 
effectively and economically by its use than by any other method of examina- 
tion. The importance of the control of bovine tuberculosis is emphasized. 

Eeports of the deputy territorial veterinarians for the Hilo district by H. B. 
Elliot (pp. 208-229), for the Maui district by J. 0. Fitzgerald (pp* 230-240), 
and for the Kauai district by A, E. Glaisyer (pp. 241-244) are appehded. 

Komenclatura of the Coccacese, E. B. Buchanan {Jour. Infect. Diseases, 17 
{1915), Eo. S, pp. 528-541).— The Winslows’ classification of the Goecacem (B. S, 
E., 20, p. 1079), as corrected by the author as a result of his study of the 
validity of the subfamily and generic names, becomes the following : 

A. Tribe Streptocoeceie Trevisan— Genus 1, Keisseria Trevisan; genus 2, 
Leuconostoc Van Tieghem; genus 3, Streptococcus Bosenbacb; genus 4, 
Staphylococcus Eosenbach ; genus 5, Albococcus Winslow and Eogers. B. Tribe 
Hicrococceae Trevisan— Genus 6, Micrococcus Cohn; genus 7, Sarcina Goodsir; 
genus 8, Ehodoeoccus 25opf. 

A bibliography of 2G titles is appended. 

The results of blood cultures from thirty-six individuals, with thieir pos- 
sible bearing on the etiology of the so-caEed filarial diseases; and descrip- 
tion of a new parasitic bacillus, believed to be the causative agent of 
filariasis, B. H. Butcheb and P. L. Whithaesh {Amer. Jour. Trap. Diseases 
mid Frev, Med., $ (1915), t, pp. d9-74).— The investigation here reported 
hue led the authors to believe that they are justified in -claiming that thA 



478 


BXPBEIMEKT STATION EECOBD. 


organism isolated, for whicli the name Bacilltts lympMngiticus is proposed, 
is the cause of the diseases grouped under the designation of “ filariasis.” 

Beview of recent studies in trichiniasis, W. W. Heeeick {Jom\ Amer. Meih 
Assoe,^ 65 {1915), No. 22, pp. 1870-^1872). — ^This review of the recent literature 
includes a list of 21 references. 

The anatomical and histological expression of increased resistance toward 
tuberculosis in cattle following the intravenous injection of human and 
attenuated bovine tubercle bacilli, T. Smith (Jour. Med. Eesearch, 32 (1915), 
No. 3, pp. 4o5-4^9, pis. 4 )* — ^“The intravenous injection of tubercle bacilli of 
bovine tjpe into calves, following preliminary injections of bacilli of human or 
attenuated bovine type causes a heightened resistance which manifests itself by a 
shifting of the lesions from the parenchyma of the lungs, i. e., the alveolar walls, 
to the bronchioles serving lobules or portions thereof. The affected lobules are 
sitbpleural. 

*‘The disease is chronic and progressive to a certain degree at least. It 
develops as a peribronchial inflammation in which lymphoid or round cells pre- 
dominate. This may break through the wall of the bronchus, All the lumen, 
cause collapse, aspiration of ingrowing cell masses with tubercle bacilli, and 
subsequent caseation of the collapsed territory* Veins and arteries in the im- 
mediate neighborhood of affected bronchioles are not invaded. 

The beginning of tuberculous changes in the wall of the minute bronchi is 
not in itself proof that the bacilli ai*e air-borne, nor does it prove that inhaled 
bacilli have penetrated directly the mucosa of the minute bronchi. Localiza- 
tion depends very materially upon states of resistance of the host, oi% what is 
equivalent, on the degree of virulence of the tubercle bacilli. The type of cell 
reaction is tlie same in the udder as in the lungs. Endothelioid and giant cells 
seem to be much more numerous in those cases whose acquired resistance is 
lowest. 

‘^The development of tuberculosis in the apical lobes in man is best ac- 
counted for by the less active aeration and less active lymph current. Bib 
pressure may contribute toward fixing the bacilli. Bacilli, deposited either from 
the air or the blood in other lobes, are either destroyed or promptly carried by 
the lymph cuiTent to the lymph nodes, where they are gradually destroyed. The 
phenomenon of phthisis in man is strong evidence that the human being 
possesses a relatively high degree of resistance to the tubercle bacillus. This 
inference from comparative pathology has been abundantly proved in the past 
by autopsy records.” 

Special cattle therapy, M. E. Steeeun (€Mcago; Amer^ Jour. Yet. Med., 1915, 
pp. 157}.— A concise practical treatise on the treatment of the commoner diseases 
of cattle. 

Skin disease of cattle in Antigua, P, T, SAxmnERS (West Indian Bui,, 15 
(1915), Wo. 1, pp. compilation of the author’s observations. 

Gfongylonema scutatum, B. D. Cobteuezzi (Eev. FacuU. Agron. y Vet. La 
Plata, 2, ser., 11 (1915), Wo. S, pp. 152-15$, fig. 1 ). — ^The author reports having 
observed this parasite in the esophageal mucosa of a bovine slaughtered at La 
Plata in April, 1915. This iS' said to be the first record of its oeeurrence in 
Argentina. 

PIroplasmosis among European cattle with special reference to the 
^ology, P. K3SXJTH (Areh, Behiffs u. Propen Myg., 19 (1915), Wo. 9, pp. 
abs. in Am^. Jour. Prop. Diseases and Prev. Med,, 3 (1915), Wo. 2, pp, 113, 
114 ).^A somewhat extended review of the subject 

An outbreak of septicemia hemorrhagica among cattle in Hew York S^te, 
€. P. Pitch (€6rmU Vet., B (1915), Wo. 1, pp. ‘The author reports in ; 

detail studies made during the cout^ of an outbreak of hemorrhagic 
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cemia in New York State. These have led to the conclusions that ** the symp- 
toms of septicemia hemorrhagica could easily be confused with those of certain 
nonspeeihc infections; that a careful bacteriological examination, including 
animal inoculation of fresh specimens, should be made of all cases in which 
septicemia hemorrhagica is suspected; and that a further and extensive re- 
search must be done in order to determine the exact relationship of the bac- 
teria which comprise tlie so-called septicemia group or pasteurella.” 

Directions for constructing vats and dipping cattle to destroy ticks, H. W, 
Gbaybill and W. P. Ellekbekgek (Z7, S, Dept. Bttr. Aninh. Indus. €ire. 
B07, rev. ed. il91S), pp. 22, fig^. S). — A. revised edition of the circular pre- 
viously noted (E. S. R., 28, p. 181). A plan for a concrete vat for range con- 
ditions has been added. 

The etiology of ssrmptomatic antlirax ** in swine. — Specific gas-phleg- 
mon of hogs,” K. F. Meyeb (Jour. Infect. Diseases, 17 (1915), N^o. S, pp. 458- 
496, figs. 5). — The author proposes the name of specific gas-phlegmon of hogs 
for the disease here considered. “The methods and media recommended by 
von Hibler [E. S. R., 20, p. lOSO], the agglutination tests, and the serum im- 
munization of guinea pigs proved to be very reliable for the separation and 
identification of closely allied anferobes. ... 

“ The study of this disease, additional experiments, and a critical survey of 
the literature fail to prove that hogs are spontaneously attacked by symptomatic 
anthrax, or that they are susceptible to Bacillus chauvwuif^ 

A bacteriologic study of secondary invaders in hog cholera, F. Ebebson 
(Jour. Infeet Diseases, 17 (1915), No. 2, pp. 831-^28). — Organisms belonging 
to the Bacillus paratyphosus group were chiefly associated with the lungs 
and spleen of hogs infected with the virus of hog cholera. B. coU was fre- 
quently found in the lungs and spleen, either alone or in combination with 
organisms of the paratyphoid group. B. suisepticus was isolated in few cases, 
but 0 out of 55, and was found chiefly in the intestine. 

Classification of the organisms shows that the greatest number belonged 
to the B. paratyphosus B group. The majority of these did not form indol and 
were found chiefly in the lungs and spleen. Bacterial findings did not appear 
to be correlated with the lesions observed in different organs. The significance 
of secondary invaders in hog cholera is not apparent from a study of the lesions 
and the different groups of organisms isolated.” 

Separation of the antibody fractions in hog cholera serum, F, Ebebson 
(*Iour. Infect Diseases, 17 (1915), No. 2, pp. $89-^50, figs. 2). — Hog-eholera 
serum can be split up by chemical means Into an actively protecting globulin 
fraction and an inactive albumin fraction. Precipitation of serum proteins by 
means of ammonium sulphate is practically possible for hog-cholera serum. 
The bulk of the serum, being inactive albumin, may be dispensed with. 

“Concentration for practical purposes may be effected (1) by precipitating 
the euglobulins from diluted serum, by means of 38i per cent saturation with 
ammonium sulphate solution, filtering, making the filtrate up to 50 per cent 
concentration with ammonium sulphate solution, filtering, and, after dialyzing 
the precipitate in running water, dissolving it in the smallest volume of salt 
solution; (2) by precipitating the diluted serum (diluted 10-15 times) by one-, 
half saturation with ammonium sulphate (saturated solution),, filtering, dialyz-, 
ing the precipitate, and treating as in (1). Since both globulin constituents 
are protective, this method would prove more economical and simpler. 

“ Euglobulin represents from 20 to 21 per cent of the .total serum protteln, 
pseudoglobulin 0.5 per cent, and albumin about 80 per cent” 
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An echinostome from tlie intestine of the hog, Joijsr Ciubea ( Centbl. Bakt. 
letc.ly 1, Aht, Orig., 75 {1B15), No. SS, pp. S92-^$4, fig. 1). — ^The author de- 
scribes Eehinoehasmm perfaUatus, four adults of which were found in the 
intestines of a young pig which had been fed for two months upon fish (Cams- 
sins camssius). This species had been previously found in Hungary in the 
intestines of dogs and cats. 

A veterinary dissection guide. — The joints, muscles, and viscera of 
the horse, S. Sisson (Cohimbus, Ohi'O: Author^ 1916^ rev. ed,, pp. TI-\-55 ). — 
The changes in tliis second edition of the work previously noted (E. S. B., 26, 
p. 873) are chiefly those made necessary to adapt it for use in connection with 
the author’s work on The Anatomy of the Domestic Animals (E. S. B., 32, p. 78), 

Epizootic laryngo-tracheal catarrh of the horse, G. Finzi {Aim. Ig. Bper., 
n. ser., 24 ii914)i No. PP- 655-Bllf fig, 1). — ^The author concludes that this 
affection is due to a noncultivable filterable virus. 

[Studies of the causative organism of epizootic lymphangitis], L. NIigee 
and A. Boquet {BuL Boc. Path. Exot., 7 {1914), No. 6, pp. 464^-466, figs. 10; 8 
{1915), Nos. 2, pp. 49-52, figs. 6; 5, pp. 248-250; abs. in Prop. Vet. Bui., 2 {1914)* 
No. B, p. 152; B (1915), Nos. 2, pp. 11, 12; S, pp. Ill, 112).— The authors’, studies 
deal, respectively, with the blastomycotic nature of Crgptococcus faroiminosus, 
its cultivation, and development in the horse. 

Trypanosoma marocanum n. sp., the cause of an epizootic among horses at 
Casablanca in 1911, E. Seegent, A. LHJ&mTiEK, and G. Bklleval {Bui. Soc. 
Path. Exot., 3 (1915), No, 7, pp. 4^3-4^8). — ^The trypanosome here described 
{T. marocanum) has been showm by cross immunity experiments to be distinct 
from T. herberum, T. equiperdum, and T. soiidmense. Horses attacked by it 
generally succumb in some w^eeks, goats were found to be susceptible but recov- 
, ered, and dogs died in about two months. 

The comparative pathology of the tracheal and bronchial lesions produced 
in man by B. pertussis (whooping cough) and those produced in dogs by 
B. bronchisepticus (canine distemper), L. X Rhea (Jour. Med. Research, S2 
(1915), No. B, pp. 471-474). — ^The author considers it most probable that dogs 
will he found to be carriers of Bacillus bronchisepticits. as has been demon- 
strated for guinea pigs. ‘‘When the respiratory system of animals liable to 
harbor B. bronchisepticus is experimentally inoculated with B. pertussis, the 
accompanying irritation might be followed by acute symptoms resulting from 
B. bronchisepticus already present and not from B. pertussis injected,” 

Ereq[uency of occurrence of tumors in the domestic fowl, Maynie B. Cxjetis 
(U*. B. Bept. Agr., Jour. Agr. Research, 5 (1915), No. 9, pp. 357-404). —This 
record of the frequency of occurrence of tumors in the domestic fowl (OaUus 
d&mmtims) is based upon data collected during 8 years’ routine autopsy work 
at the Maine E:speriment Station. 

The chief points brought out by an analysis of these data are summarized by 
the author as follows: “Of the 880 birds autopsied 79, or 8.96 per cent, had 
tumors. That is, there were 90 cases of tumors per 1,000 birds. There was no 
significant difference in frequency of occurrence of tumors between birds which 
died from natural causes and apparently normal birds which were killed. 
There is a significant positive correlation between age and the occurrence of 
tumors. Only 7,37 pOr cent of the birds under 2.25 years had tumors, while 
neoplasms were present in 19.17 per cent of those that were over that age. In 
birds with tumors which died from natural causes, the tumors were directly 
or indirectly the probable cause of death in from one-third to one-half^ the eases. ' 

“There was a decided i^ndency for the association of hypertrophied (appar- 
ently due to cell infiltration) liver, spleen, or Iddhey ^ith thp presence of tumors 
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in other organs. Death often resulted from internal hemorrhage from the 
tumor, the underlying tissue, or the hypertrophied liver or spleen. The tumors 
ean be classified into cystic and tissue tumors; 22.78 per cent of the tumors 
were of cystic and 74.68 per cent of solid tissue structure. There were two 
cases of tissue tumors to which cysts were attached. 

** In the females the organs most frequently affected were the genital organs ; 
37.76 per cent of all the tumors being in the ovary and 18.36 per cent in the 
oviduct and oviduct ligament. In most cases the tumors were confined to one 
organ. In 15 cases, however, the tumor had evidently undergone metastasis, 
since tumors of similar nature occurred in from two to four organs.” 

An outbreak of roup and chicken pox in which the high mortality was 
apparently caused by a secondary invader, B. A. Beach, H. Lothe, and J. G. 
Halpin {Jour. Infect Diseases, 17 {1915) ^ No. 8, pp. 554-^58). — During the 
course of investigations of an outbreak of roup and chicken pox in a large 
fiock of poultry the authors isolated a bacillus which resembles that of chicken 
cholera but differs from it in several respects. 

‘‘The data which we could gather as regards the biology of this organism 
indicate that it probably belongs to the hemorrhagic septicemia group. As 
pointed out, under the microscope it resembles fowl cholera but differs from it 
markedly in two respects: (1) Cultural characteristics. Growth was very 
meager, vrhile fowl cholera exhibits much heavier growth, will live much longer 
outside the animal body, and has a different appearance culturally -when grown 
on agar slopes. (2) Pathogenicity. . . . Ducks are immune to this organism, 
and the injection of killed cultures confers no immunity to fowl cholera: This 
is a disease of w'ound infection, while fowl cholera may be transmitted by way 
of the mouth. 

“Just what relation secondary invaders have to roup and chicken pox in 
general throughout the country is hard to state, as unfortunately we have not 
. had opportunity to investigate another outbreak where the mortality ran high. 
However, it seems reasonable to suppose that their rOle is far from inconse- 
quential when we consider the wide range in mortality in different outbreaks in 
which the lesions both as to character and extent are similar.” 

Diseases of poultry: Their etiology, diagnosis, treatment, and prevention, 
E. Feael, P. M. Suspacb, and Matnie E, Gubtis (New York: The MacmiUan 
Oo., 1915 f pp. XI+S42i flps. 72). — A revised and enlarged edition of the work 
pi'eviously noted (E. S. K., 25, p. 387). 

mmi EHGIHiEEIlIlffG. 


Irrigation practice and engineering. — X, Use of irrigation water and irri- 
gation practice, B. A. Etcheverey {New York: McGraW’-HiU .Book 0o., 1915, 
vol. i, pp. Xni+21S, pis. IS, figs. 77). — This volume, tlie first of a series on the 
subject, deals with the use of irrigation Water and with irrigation practice, 
and is intended as a text-book for students and teachers and as a reference book 
for irrigation engineers and managers and superintendents of irrigation sys- 


tems. 

The following chapters are included : Soil moisture and plant growth and their 
bearing on irrigation practice; disposal of irrigation w’ater applied to the soil, 
plant transpiration, soil moisture evaporation, soE water percolation, surface 
waste; water requirement of irrigated crops; results of investigations and irri- 
gation practice regarding proper time to irrigate, frequency of irrigations for 
different crops, irrigation seai^n; duty of water ; preparation of land for irri- 
gation and method of applying water to the land ; farm ditches and straetn^® 
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. for tlie distribution of irrigation water ; and tlie selection and cost of a small 
pumping plant. 

It is stated that a large part of the subject matter has been drawn from pub- 
lications of the U. S. Department of Agriculture and of the U. S. Reclamation 
Service. 

Irrigation practice and engineering. — Conveyance of water, B. A. 
Etchuyebhy (New York: McGrawSill Book Co., 1915, voL 2, pp. XVni+384, 
pis. 81, figs. SB). — ^This book, the second of the series on the subject (see above), 
contains the following chapters: 

General features and preliminary investigations to determine the general 
feasibility of an irrigation project ; procedure in the planning and location of an 
irrigation system ; hydraulic formulas specially applicable to computations of 
irrigation canals and structures; silt problems in the design of irrigation sys- 
tems ; conveyance losses in canals ; the design of canal cross sections ; canal lin- 
ings and the prevention of seepage losses ; tunnels, concrete retaining wall canal 
sections, and bench flumes ; flumes ; and pipes and inverted siphons. 

, Irrigation and settlement in America, A. D. Lewis (Pretoria: Govt., 1915, 
pp. 258, pis. 88, figs. 54; rev. in Engin. Ree., 72 (1915), No. 8, pp. 84, Sd).— This 
book describes a number of western irrigation projects, taking up for each 
project the foBovring points : Physical conditions, outline of the scheme, engi- 
neering works of interest, soil and agricultural conditions, settlement and 
cost, and distribution and duty of water. The chapters deal with the Belle 
Pourche, Huntley, Shoshone, Boise, Snake River, Minidoka, Twin Palls north 
and south, Oakley, Salmon River, Great Basin, Salt Lake, Truckee-Carson, 
Modesto-Turlock, Presno, Redlands, Imperial Talley, Yuma, Salt River, and 
Rio Grande schemes. 

Subtopics and appendixes deal with sugar-beet cultivation, crop experiments 
at Logan, Utah, Californian irrigation, how the federal and state governments 
help settlement, and the Reclamation and Carey acts. 

Maintenance of irrigation systems, P. H. Newell (West. Engin., 6 (1915), 
No. 4, pp. 147--151), — ^This article discusses the proper segregation of expendi- 
tures for construction, maintenance, betterments, repairs, and operation. 

Selection of pumps for irrigation, C. Remschel (Jonr. Electricity, 85 (1915), 
Nos. 11, pp. 196, 197; IB, pp. 214-217, figs. 6). — Suggestions on the principles of 
pump selection for irrigation pumping are given, with special reference to 
centrifugal, deep-well, power-plunger, and air-lift pumps. 

Oentrifugal pumps, R. L, Daughebtt (Neiv York: McGram^Eill Book Co., 
1915, pp. figs. Ill; rev. in Potoer, 42 (1915), No. 8, p. 284; in Engin. 

News, 74 (1915), No. 25, pp. 1172, 1173).— Yt is the purpose of this book «to 
illustrate and explain all the essential features of construction of modern 
cenlxifugal pumps, to present a clear and intelligible theoty which shall be 
entirely general in its nature, to explain by this theory the pump characteristics 
add connect the theory with the actual facts, to present a thorough discussion 
of the factors affecting efliciency, to consider the characteristics of various 
types of pumps and their suitability for diflerent services, to compare centri- 
fugal with displacement pumps, and to present various general laws and 
factors leading to a better appreciation of the field of service of such pumps 
and a better means of selecting the proper combination. ... The material 
is based upon a study of the performances of 12S turbine and 51 volute centri- 
^gal pumps. • . * ^e field covered by them ranged fifom 1 to 11 stages, 
h^ds from T to 1,84S ft, capacito from 108 to 132,000 gal. per minute, sp^ds> 
from. 62 to ^,000 r. p* m., and eflicimci^ from 30 to ST per cent A consider^ 
able portion of the work ^ also founds^ uiKm , the analysis t by 

the author upon a volute ^ump a both of whMt ali 
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information regarding dimensions and other ctnantities was obtainable. With 
the turbine pump an extensive series of tests was made at various ^eds from 
700 to 2,000 r. p. m.’’ 

Hethod of computing run-off in draining irrigated lands, H, 0. MnxsB 
and Contract, 44 (1915), No. 8, pp. 150, 151 ), — ^The author’s method 
consists in calculating the average maximum rise of the water table in the 
lowlands where drainage is required on the basis of data secured by a series 
of borings at regular intervals, made usually in the spring. This average rise 
multiplied by the average porosity coefficient of the soil gives the depth on the 
surface to be removed by drainage. 

Construction of drainage system for Pioneer Irrigation Pistiict, Idaho, F. T. 
Ckowe (Tfcst Nngin,, 6 (1915), No. 4, pp. 160-15% flga. 5).— Heavy irrigation, 
both on the higher lands and in the area comprising 34,000 acres of irrigable 
land, caused the ground water in this region to rise, flooding the lower lands, 
and the alkali to rise in the remaining area. The soil is a heavy loam < 
underlaid with from 7 to 12 ft. of either clay or hardpan. As a remedy a system 
of about 50 miles of drainage ditches, varying in depth from 7 to 14 ft and in 
bottom width from 5 to 10 ft, was constructed with dragline excavators at 
an average cost for the entire project of 8 cts. per cubic yard. Measui*ements 
of flow in the various drains indicate that the Sow is decreasing with the 
gradual lowering of the ground-water level. 

Conduits for water, G. J. Henbx (Jour. MeetHcity, B5 (1915), No. % pp. 107- 
US, ftps. Theoretical considerations and tables of data for the design of 
metal pipe lines are given. 

Surface water supply of the Horth. Atlantic coast basins for 1918 (U. B. 
Geot Bnrtey, Water-Supply Paper S51 (1915), pp. 189, pU, 2 ), — This report, pre- 
pared in cooperation with the States of Maine, Vermont, Massachusetts, and 
l^ew York, contains the results of measurements of flow made on streams in 
the North Atlantic coast basins in 1913. 

The artesian water supply of Australia (Engineer ILo'ndon’l, No. 3029 
(1914), p. 6S; ab$. in Wasser n. Ahimsaer, 8 (1914), 8, pp. Iftl, 47^),— This 

report of the Interstate Conference on Artesian Water deals mainly with the 
Great Australian Basin, an area of 570,000 square miles. 

The artesian water supply is said to be principally used for watering stock. 
With regard to the Great Basin it was decided “ that the water was almost 
wholly, if not entirely, derived from rainfall which percolated through the 
porous beds under the influence of hydraulic conditions.” It is believed “ that 
if agriculture on a large scale were permitted with bore water in what are now 
pastoral districts the demand would become so great that in a short period the 
fipw would be depleted to such an extent that sufficient water woiild not be 
available for pastoral purposes.” 

Other points, including corrosion of well casings and decrease of flow of 
wells, are dealt with but with no finality. 

Characters of mechanically-filtered water, S. DbiiI^ine (Surveyor, 45 (1914), 
No. 1171, pp. of two pressure mechanical filters show that 

treatment ^ coagulants and mechanical filtration of soft moorland water is, 
satisfactory when reliable plants are us^. 

Infiu^ce of the algss of submerged sand filters on the chemical composi- 
tion of water, Gmomm (Compt. Bmd. Acad. BH. IPOrisI, 191 (1915), No. 11, 
pp. SlS^lS, ftg. I),— -It was found that the reduction of the alkalinity of water 
caused by filtration is a function of the development and activity of the chloro- 
phyll algse in the filter, and also of the time of day, the age of the filter, the 
season of the year, the atEm^heric conditions, and the speed of filtetlon. 
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I'wenty-Brst annual report of tBe cominissioner of pnljlic roads for the 
year ended October 31, 1914, E, A. Stevens (Ann, Rpt Comr, Pub, Roads 
IN, J.], 21 (1914), pp, l(yt, pts, S ), — ^This report describes and states tbe cost of 
roads improved in Kew Jersey in 1914 and includes the state highway engi- 
neer’s report and a report of laboratory and experimental work. 

Papers presented at the Pan American Boad Congress (Good Roads, 48 
(1915), No, 19, pp, 249-259),— The following special papers are given: Dust 
Suppression and Street Cleaning, by W. H* Connell; Equipment for High- 
way Work, by A. H. Blanchard; Highway Bridges and Structm*es, by W. S. 
Gearhart ; and Uniformity for Highway Statistics and Data, by H. E. Breed. 

Operation analysis of new machines which cheapen the moving of earth on 
road work. A, B. McDaniel (Engin, Rec,, 72 (1915), No, 5, pp. 126-128, figs. 
4 ). — ^The conditions a:Kecting the cost of operation of new types of graders and 
scrapers and the light steam shovel are analyzed, and the usefulness of the 
full-circle steam shovel in tearing up old paving and making shallow cuts in 
hard material and the economy of hauling graders and scrapers by tractors 
are brought out. 

Belative twenty-year economy of various types of roads and pavements 
(Engin, and Contract., 44 (1915), No, 5, pp, 89-91, figs. -According to this 
comparison, the cheapest road from the standpoint of 20-year cost for both 
urban and rural service is the vitrified brick road built of brick on edge. In 
order to realize the full economy of the brick road the brick must be laid on 
edge. With reference to the relative 20-year economy of rural roads, it is 
brought out that the small community which has to pay a high rate of interest 
for its money is in a much better position to afford a high-grade macadam road 
than a more important community more fortunately situated as far as obtain- 
ing money at a low rate of interest is concerned. 

Haintaioing concrete and brick roads in Illinois, B. H. Piepmeibe (Engin, 
Netcs, 74 (1915), No. 7, pp, BIOSIS, figs. S ), — A description of the methods of 
maintaining concrete and brick pavements on state-aided highways in Illinois 
is given, together with cost data on practically all the more important state 
roads. A special motor truck, made by rebuilding a small runabout, and a 
poi-table heating kettle outfit are used in this work. The data show that the 
average cost of maintenance when the truck was used was about one-third less 
than where the portable hand kettle was used. The cost of filling cracks and 
joints ranged from 0.1 to 0.5T cts, per square yard of pavement, varying usually 
In proportion to the discontinuity of the pavement. **From a maintenance 
standpoint it would be an advantage to have as few joints as possible. Four 
years’ experience in maintaining concrete pavements in Illinois indicates that 
joints, even though protected with armor plates, require about the same atten- 
tion as do the ordinary cracks.” 

Bebulldlng rural roads in the Southern States, G. B. Buchanan (Engin, 
News, 74 (1915), No, 10, pp, 446-44B, figs, 4).-- The peculiarities of southern 
rural road improvement are explained in the light of antebellum, conditions, 
and methods and costs of reconstructing corduroy roads are given. 

An investigation to determine the relative resistance to wear of concrete 
made of different aggregates (Engin. cmd Cmtrmt, 44 (1915), No, 8, pp, 144r- 
147, figs. ^1).— Tests to determine the influence on resistance to wear by con- 
crete roads of the character and quality of stone ujsed for the coarse aggregate 
are reported, Th^ ti^ts counted of abrasive and gouging tests of 86-in. 
rings of 1 : 2 : 4 concrete 8 im thick The gouging test was designed to repre- 
sent the action of horseshc^ calks. 

In the abrasive te^s " It wae found, in the ease of the gravel speclms^s that 
when subjected to the action of the is^ot the gratel would kick out and produce 
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pockets, and that oace formed tliese pockets %70Uld quickly develop into holes. 
It was also noted that for the hard and tough stones, when used In compara- 
tively large sizes, the bonding nfortar would wear away and allow the rock to 
protrude, making an uneven and bumpy surface. . . . Where the stone pre- 
. seated lines of cleavage, as is present in many hard stones, the protruding 
stones wo^ild laminate and then kick out Beep pockets were formed when the 
laminations ran vertically, the part of the stone between the laminations being 
dislodged and the remainder of the broken stone, having no backing of material, 
being dislodged. The softer mortar would then break down, followed by 
\ the stones surrounding the pocket, and the small pocket would very speedily 
develop into a much larger pocket. When the laminations ran horizontally 
' the pockets formed were more or less shallow and the unevenness of the surface 
was not so pronounced. In the crushed stone specimens this condition of 
surface was developed at a much later period in the course of rattling than in 
the case of the gravel rings. 

In general, the tests show that crushed stone makes a better wearing sur- 
face than the gravels, this advantage being due to the better bond. It was 
demonstrated in the case of the sandstone specimens that the stone wore down 
with approximately the same rapidity as the bonding mortar, producing a 
smooth, even surface. It is also to be noted that the percentage of wear was 
normal.” 

In the gouging tests the kicking out of the gravel was more marked. . . . 
Also the laminated stones were dislodged much more rapidly.” 

An investigation of the concrete road-maMng properties of Minnesota 
stone and gravel, 0. F. Shoop (Univ, Minn, studies No. B (1915), pp. 

y+46, pis. 9, figs. 6).— This is a detailed report of the above experiments. 

Can we use more fine aggregate? W. K. Hatt (Cetnent Bra, IS (1915), No. 
8, pp. 50, 51). — ^The detailed results pf tests previously noted (K S. B., 34, p. 
S?) are x*eported in this article. 

Suggestions regarding concrete for use on the farm, etc,, E. B. Walkbb 
(Ann. Rpt. Penn. State Col. 1912, pp. 89-98, pU. 6, figs. 2). — General information 
is given regarding tlie proportioning and mixing of concrete, building of forms, 
and placing of the concrete for various farm structurea 

Compass surveying and the simplified calculation of farm areas, C, M. 
Thomas (Wytheville, Ya.: D. A. St. Clair Press, 1915, pp. pU. 4, figs. 

§).— This book describes the process of compass surveying and the method of 
computing land areas by latitudes and departures, with illustrative examples. 

Boisoning green timber with sodium arsenite, G. W. Bxjeeows (Agr. 0am. 
N. S. Wales, 2& (1915), No. 9, pp. — ^In this note the author calls at- 

tention to the fact that arsenite of soda has been introduced with marked sue- 
c^s in hastening the killing of ringbarked trees. Trees that ordinarily would 
take months to kill by the old method are now killed in a few weeks and fre- 
quently In a few days by the application of arsenic. In order to prevent sucker- 
ing the operation should be carried on when the tree is dormant Saplings may 
be cut off low down and the solution may be dabbed on to kill and prevent 
suckerlng. 

Cost of fencing farms in the iSToxth Central States, H. Htthphbey (U. S. 
Dept. Agr. Bui. SBl (1916), pp. 82, pU. 5, figs, id),— This bulletin contains data 
obtained by circular letter from 5,83T farmers In Ohio, Michigan, Wisconsin, 
Illinois, Indiana, Minnesota, Iowa, Missouri, Kansas, l^ebraska, Korth Dakota, 
and Bouth Dakota presenting the essential features of farm , fence practice in 
those States. The purpose of the study was to establish economic standards 
‘ for fencing and fence 'management ' ■ ' ' . ' . 
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It was found tliat ** the large farm requires proportionately leas fence than 
the small one, and the ratio of fence required to the acre decreases in propor- 
tion to the increase in size of farm up to a certain limit. Stone, hedge, and 
the different types of wooden fences were desirable at the time they were first 
built, hut changing economic conditions make them impracticable at the present 
time, and they are being replaced with wire fencing. 

** The best kind of wire fencing to erect depends on the purpose for which 
the fence is used. On a farm where mixed types of live stock are kept, a 
general-purpose woven-wii’e fabric is needed. If only cattle and horses are to 
be pastured, a coarser and less expensive woven fence can be used. When 
fencing is needed to inclose extensive pastures where only cattle or horses are 
to be kept, the excessive cost of a woven-wire fence would not make its use 
desirable, for losses to stock by injury on barbed wire would not be large 
epough to counterbalance the difference in the cost of maintaining the two 
different kinds of fences. This applies to the extensive farming areas of 
the West. 

^*It is economy to use a heavy grade of woven-wire fabric. The cost of 
w’oven wire Is based upon its weight, and a reduction in cost may be obtained 
by using a style of fencing that has the wires spaced only as close together as 
is needed to meet the requirements. It is false economy to reduce the first 
cost of the fence by using a light grade of wire. • 

** To get the maximum of service out of a fence it is absolutely necessary 
that It should be well built. The corner posts must be placed solidly in the 
ground in such a manner that they can not be heaved by frost or drawn loose 
by the pull of the fence. The fabric should be strung tightly to the end posts, 
but it ought not to be tightly stapled to the line posts. It should be fastened 
to Hue posts in such manner that the wires may move in a horizontal direction 
to take care of the contraction and expansion due to changes in temperature, 
and to distribute the force of a blow along the fence line so that the strain 
will not come entirely on any one or two posts or any one point of the wire. 
A barbed wire should be placed a short distance above the top of the woven 
wire to prevent cattle and horses from crowding it down when reaching over 
or rubbing against the fence.” 

The cost of a good general-purpose farm fence constructed from durable 


materials is estimated as follows : 

First cost; Perroa. 

Line posts ; red cedar, hedge, locust, cement, or steel (1 rod apart) $0. 280 
Ends and braces; cedar, hedge, locust, cement, or steel (every 40 

rods) ;X25 

Woven wire; 10 strands, 4T in. high, stays 12 in. apart, all No. 9 . 400 

Barbed wire ; 1 strand placed 4 in. above top of the woven wire . 035 

Staples — — . 005 

Labor cost of construction -1 . 090 


Total — : — : . ^ 

Annual e^t of xipkeep: 

Bap«^irs, Including the cost of keeping the fence yow clean . 024 

at S per cent on average investoeat ($0.W5) — - . 023 

depredation, esitoating that the life of the fence is 22 years . 043 

^ , - 

- .m 

Interest on the land oompled at the rate of 5 i^er cent per year : ; 

108.6, sq. , ft,, per rod, valued at PM per 155 


Total annual '.245,'^ 
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Practical suggestions given for building wire fences and concrete posts, 
ja. N. Wheeleb (E^igin. Rec., 72 il91o), No. 12, pp. 361, 862 ). — This article ex- 
plains in detail methods of building wire fences and concrete posts and gives 
practical suggestions based on fence-building experience. 

A course of study in farm engines, B. Olnet and P. A. Ta^stneb (Farm 
Engin., 1 (1918), No. 2, p. U; 1 (1914), ^os. 8, pp. 16, 22, figs. 4l 4 P- % figs. 4; 
3, pp. 12, 13, figs. 2; 6, pp. 12, 13, figs. 2; 7, p. 16, figs. 2; 8, p. 7, fig. 1; 2 (1914). 
Nos. 1, p. 7; 2, p. 25; 3, p. 52; 4 69; 5, p. 89; 6, p. 120, figs. 2; 2 (1915), Nos. 

7, pp. 144, Ms. 5; 8, pp. 166, 167, figs. 3; 9, pp. 190, 191, figs. 3; 10, pp. 226, 
227, 289, figs. 6; 11, pp. 250, 251, figs. 5; 12 p. 272, figs. 4; 3 (1915), Nos. 1, pp. 
4i 5, figs. 4; 2, pp. 29, S3; 3, pp. 49, 50 ). — ^Tliis is an exposition of the principles 
involved in the construction and operation of farm gas engines. 

Burning bagasse, E. W. ICeee (La. Planter, 54 (1915), No. 20, pp. 315-318, 
figs. 4). — ^The author reports data from various experiments with bagasse as a 
fuel for sugar refineries. 

It is shown that the loss of heat in the chimney gases is the greatest heat 
loss and this loss is much greater for bagasse than for other fuels. Other 
data show that “very high rates of combustion are [not] necessary.” It is 
stated that the less moisture there is in the bagasse the smaller the grate can 
be without danger of choiring the furnace. “This means that in Louisiana 
relatively large grates and correspondingly low rates of combustion are best.” 
With x’eference to the loss due to incomplete combustion of carbon “ it may be 
said that this loss is usually small as compared with the loss due to excess 
air, etc.” 

The results of a series of tests on three typical bagasse boilers are also 
reported, the object of which was, among other things, to determine the relative 
merits of varying sizes and forms of bagasse furnaces. Tlie outfits tested 
were a 150-horsepower H. E. T. boiler with a standard Dutch oven, a 250- 
borseik)wer H. E. T. boiler with a flat-top Dutch oven and the entire setting 
inclosed in steel lined with asbestos, and a 250-horsepower H. E. T. boiler 
with an extended Dutch oven. The duration of tests varied from 5.T to 8 hours, 
the average being 7.3 hours. The best efficiency was shown by the second out- 
fit, Of the three boilers this one had the smallest combustion volume. The 
third outfit with twice the combustion space was second in efSciency. “ The 
results of the tests, though perhaps not absolutely conclusive, at least point 
to a reasonable doubt as to the necessity of very large and elaborate fur- 
naces* , . . Too much can not be said about the importance of care in operat- 
ing bagasse furnaces, especially as regards uniformity of bagasse feed, clean 
fires, and clean heating surfaces.” 

See also a previous note on this subject by Deerr (E. S. IL, 30, p. 891). 

Agricultural drawing and the design of farm stnictures, T. E. Puench nnd 
V. W. L^s (New York: MeGraw-EiU Book Co., 1915, pp. YIH -4-130, figs. 182 ). — 
This text-book is intended primarily for students in agriculture and agricultural 
engineering, and describes and illustrates the principles and processes involved 
in the design and drawing of farm structures, including a variety of problems 
of progressive difficulty. The following chapters are included: Theory and tech- 
Bigue, working drawings, farm structures, maps and topograpliical drawing, 
pictorial drawing, and construction data. A selected bibliography of related 
work Is appended, which includes, among other things, a number of the bulle- 
tins of the IT, S. Department of Agriculture and of several state experiment 
stations. 

Blans for dairy bams and milk room, O, L, Stahu (Dept. Agr. aM Immigr, 
m., Dairy and Food Div. Bui. 50 (1915), pp. I 4 , pU. 15, fig. i).— -This bulletin 

28855*^-~No, ^16 
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contains plans for economical and sanitary dairy barns and milking sheds, with 
bills of materials. 

Practical mstructions for building inexpensive stave silos, P. Rowe {VepL 
Agn an^ Immigr. Fa., Dairy and. Food Div, Buh 4S (1915), pp. ^7, figB, 10 ). — 
This, a revision of Bulletin 24 (B. S. R., 29, p. 789), is a popular description of 
the construction of stave silos. 

Building concrete silos, O. D. Gilbert (Concrete-Cement Age, 7 (1915), Nos. 
1, pp, S-6, 37, 88, figs. 11; 2, pp. 58S2, 82, 83, figs. 21). — It is the purpose of 
these two articles to consider briefly the advantages of various types of silo 
consti’uction from the viewpoint of its development in different localities and 
under varying conditions and also to consider the common features of ail silo 
work. 

The first article deals with unit construction with blocks and staves, and the 
second with monolithic construction and types of equipment. A special feature 
discussed under monolithic construction is the silo water tank. 

Electric light and power for country homes, D. L. Maekle (Ann. Bpi. Penn. 
State Col. 1912, pp. 101-111, pis. 16). — ^This article describes the methods and 
apparatus used in generating electrical power for farm use, especially for 
lighting. 

Illuminating power of kerosenes used in Iowa, W. Kunebth (Proc. Iowa 
Acad. Set., 21 (1914)* PP* 24 I- 254 ). — The substance of this article was noted 
from a previous report (E. S. R„ 32, p. 487). 

A study of methods of sewage disposal in industrial aud rural communi- 
ties and suggestions for their improvement, J. P. Sileb, P. E, Gabrison, and 
W. J. MacNeai, (Amer. Jour. Pul). Meulth, 5 (1915), No. 9, pp. Sg'0-889).— This 
paper reviews briefly the usual methods employed for the disposal of human 
excreta in industrial and rural communities in the South, and discusses in detail 
methods of actual improvement, the cost thereof, and the benefits derived there- 
from. 

It Is pointed out that in southern rural districts about half the population is 
without any provision for the disposal of excreta. In industrial communities 
open surface privies are most usual, water-carriage systems rare. Complete 
water systems and sewage-disx)osal plants can be installed in cotton-mill village 
at an expense varying from §210 to §265 per house. A rental charge of $1 to $2 
per house per month for such improvement would suffice to maintain it and also 
yield a small interest return on the investment.’^ 

Brief notes of experiments in sewage purification by forced aeration, J. F. 
Wakefoed (Surveyor, 48 (1915), No. 1228, pp. 132, 133).— From the results of 
experiments on both a large and a small scale it is concluded that the practical 
application of the aeration principle of sewage purification will improve sanitary 
conditions with less extensive equipment and a reduction in capital and main- 
tenance costs, and that the residual sludge, owing to the ease with which it can 
be handled and Its high nitrogen content, will be more readily converted into 
a valuable fertilising agent. 


mm&L Ecojsrojncs. 

Studd^ in the land problem in Texas, edited by E. H. Hanet (Bui. Univ. 
Tew. No. B9 (IBM), pp. IBlf figs. This bulletin contains the following 
papers: The Land Problem in Texas, and The Single Tax, by 1>.M. Haney; 
The Recent Increase in ;Tenanc^, its Canses, and Som Remedi|^, by W.' 
I^eonard and E. B. Naugle; A Study in ^te Size^of B^rm hj X 6*. 

Grissom; Housing Conditions among Tenant Farmers,; G, S. Wehrwein; 
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Improved Systems of Tenancy, and Suggestions for a Good Rent Contract, by 
C. Gardner ; Overhaul the Homestead Law, by R. Baker ; The Torrens System 
of Land Registration, by T. Lanfear ; State Aid to Land Purchase, by 0. Loh- 
man; Conservation of the Mineral and Lumber Resources of Texas, by J. W. 
Scott ; Conservation of Water Resources in Texas, by E. C, Nelson ; The Public 
Lands — Problem in Administration, by H. H. Baker ; The Taxation of Min- 
eral Lands, by A. M. Steiner ; Taxation of Rural Lands in Texas, by A. Wight ; 
and Urban Land Tax Reform Schemes, and the So-called “ Houston Plan,” by 
J. Runge. 

The agrarian problem [of Mexico], R. Escobar (El Paso, Tex,: M. Ayula e 
Eijos, X915, pp. 216), — ^The author has outlined what he considers the principal 
agricultural problems of Mexico and suggests methods of solving them. Sug- 
gested legislation necessary to accomplish his purpose is included. 

Land tenure and conveyances in Missouri, M. O. Hunsox {Vniv. Missouri 
Bui, 16 {1915) y No, 16, pp, 2-23). — These pages are devoted to the methods of 
holding and transferring land under the existing laws of Missouri. The sub- 
ject is treated from the legal point of view. 

The Torrens System, A. G. Gameeon (Bostorh and Neto York: EougMon 
Mifflin €o,, 1915, pp, XI+122),’—Thi^ book contains a brief historical description 
of the spread of the Torrens system of land registration in various countries 
and gives reasons for its wider adoption in the United States. 

Agricultural credit legislation and the tenancy problem, G. E. Putnam 
{Amer. Econ, Bev,, 5 (1915), No. 4, pp. 805-815). --The author states that 
although there are considerable differences in the proposed machinery for the 
administration and supervision of agricultural credit, all contain plans looking 
toward a longer term of loans, repayable by amortization, and the issuance of 
bonds on the collective security of farm mortgages. The chief differences are 
to be found in the effect which these measures are expected to have on the 
farmer’s rate of interest. One type seeks merely to reduce a portion of the 
waste in the present land credit system by improving the method of making 
loans and by giving greater mobility to funds seeking safe investment; the 
other contemplates, in addition, a material reduction in the farmer’s rate of 
interest either through the organization of a strong central bank or through a 
program of minimum state aid. 

Among the reasons cited for the general activity of state legislatures is that 
with the practical exhaustion of the supply of free land the farmer who aspires 
to land ownership is now obliged to depend upon his borrowing power with the 
various financial institutions rather than upon the generosity of the Federal 
Government At present, about the longest term of loan allowed by commer- 
cial banks on farm mortgage security is five years, which is deemed far too 
short a period for the payment of a loan out of the product of land. The 
'method of repayment is also haphazard, the possibility and conditions of re- 
newal uncertain, and expenses much higher than farm mortgage security under 
a. specialized and mobile system of land credit would warrant 

It is claimed that a reform in the land credit system which reduced the rate 
of interest on long-time lo£y;is would effectively curtail the growth of farm 
tenancy in this country by making it possible for a young man of small means 
eventually to become a lahdowner. The author therefore believed that if a 
reform in the land credit system is to be the initial step in reducing the per- 
centage of farm tenancy, some measures should be taken to prevent the general 
rise in land values that would normally follow. One’ of the functions of laws 
enacted by the legislatures should be the formation of companies so super- 
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vised and regulated as to afford a reasonable degree of security to the holders 
of land mortgage bonds. 

The author concludes his paper by stating that in so far as the reason for 
rural credit reform is to be found in the increasing percentage of farm tenancy, 
the larger program of direct aid is one to be instituted by the Federal Gov- 
ernment He considers it as logical for the Federal Government to grant special 
aid to the young man desiring to own a farm as to adopt the free land policy 
which made OTimership rather than tenancy the characteristic form of land 
tenure in this country. 

How to build up a neglected farm business with little capital, H Smith 
(Oreg. Countryman, S il9U), Ko, 2,‘pp. figs, 2 ). — ^The author has out- 

lined a system of farming for conditions as found in the Willamette Valley, 
whereby the farmer can change from grain farming to farming in which live 
stock and legumes predominate. 

Agricultural surveys and illustration farms, F. C. Ktonick (Oom. Conserv. 
Cmmda Rpt, 6 il91d), pp, 210-222, pis, 2 ), — The author has briefly outlined his 
observations I'egarding farm practice in various parts of Canada and the re- 
sults obtained on the illustration or demonstration farms. 

Work of the OfOlce of Markets and Hural Organization, 0. J. Bband ( U, 
Dept, Agn, OMce Markets and Rural Organ, Doc, 1 {1915), pp, IB ), — ^The work 
of this Oflice as organized is outlined and briefly described. 

The work of the [Hew York State] Department of Foods and Markets, 
X X DinnoN (Coinell Countryman, IS {1915), Ro, S, pp, 193-197, figs, 4 ), — ^An 
account is given of the work of this depaitment, through which it is hoped 
to find a profitable market for the food products of the farm, and through 
economic distribution to help reduce the high cost of city living. The principal 
service thus far performed has been in conducting auctions in the sale of fruit 
in the producing areas as well as at the consuming centers. The results claimed 
are an increased price to growers and a reduction in the loss of soft and low- 
grade fruits by getting such grades upon the market quickly. 

International annual of agricultural statistics, 1913—14 (Dist, Fntemat, 
Agr. IRome], Ann, Internaf. Stafis, Agr., 1913-14, pp> XLIJ^ISB ). — ^This con- 
tinues information previously noted (EJ. S. K., 33, p. 295), adding statistical 
data for later years.* 

[Iiive stock in foi*eign countries] (Intemat, Inst, Agr, Rome, Bui, Agr, and 
Com, BtatiS; 6 {1915), Ra, 10, pp, 55B-559 ), — ^Tliese pages contain statistical 
data for the number of live stock in France on July 1, 1915, in Great Britain 
and Ireland in June, 1915, in Luxemburg on May 26, 1915, and in Canada on 
June 30, 1915, and the number of sheep in New Zealand on April 30, 1915. 
Comparative ^ata are shown for earlier years. 

I Agricultural statistics of Canada] {Canada Yearbook, 1914, pp, 140-221, 
pi, 1 ), — ^The area, yield, weight per measured bushel, average price, and total 
value of the principal field crops, and the number of live stock, are given by 
Provinces for 1910-1914. The total area in farms, total number of farms, area 
improved and unimproved, and area devoted to specific agricultural purposes, 
are given for 1901 and 1911 ; cold-storage warehouses, their capacity, and types 
of produce stored, for 1915 ; and the average cost of production, value, and profit 
per acre of wheat, oats, barley, flax, and corn for iiisMng, are given for Canada 
as a whole and by Provinces for 1913. The average wages of farm help are 
given for 1910 and 1914, showing the wage for males and females per month, 
in the summer season including board, per year including board, and the aver- 
age value of board per month. tChe distribution of the wheat crop for the crop 
years 1910-11 to 1914-15, showing the total yield and distribution of the grain, 



AOmCVVrUBAL EBTJCATIOK. 491 

and the average weekly range of prices of agricultural products at the prin** 
cipal markets, are also given. 

Tlie agricultural industry in its relation to other industries, O. S* P]te:z 
(In Primera Bemana Bodal Agricola. Bantiago de Chile: Universidad Gaidlica 
de BantmgOy 1914, pp. B94rS04). — ^The author discusses the relative importance 
of agricultural products in the foreign trade and in the manufacturing industries 
of Chile. 

Exportation of agricultural products, E. Oaeeasco (In Primera Bemam 
Bocial Agrieola. Bantiago de Chile: Universidad CatoUca de Bantiago, 1914, PP* 
291-29B). — The author describes briefly the agrieulttural possibilities of Chile, 
suggests the formation of agricultural colonies by the introduction of European 
immigrants, the improvement of the system of agricultural instruction, and the 
appointment of commercial agents to determine the best methods for preparing 
the farm products for market. 

Prices and supplies of corn, live stock, and other agricultural produce in 
England and Wales {Bd. Agr. and Fisheries ILotidanJ. Agr. Biatis., 43 (1914), 
Kfj. 8, pp. lSS-273). — ^This bulletin continues data previously noted (E. S. B., 
SI, p. 790), adding statistics for 1914. 

Production and consumption of products of state-controlled industries in 
Denmark, 1913, 1914 (Danmarhs Btatis, Meddel., 4. ser., 48 (1915), F’os. 1, pp. 
31; 6, pp. 8B ). — ^These reports contain data showing for alcohol, beer, sugar, 
margarin, and cigars the quantity produced, materials used in production, home 
consumption, and foreign trade for 1913 and 1914. 

Agricultural statistics of India, 1919-13 (Agr. Btatis. Mia, 29 (1912-^18), 
I, pp. IX+41^f 4 )* — annual report gives statistical data regarding the 

area cultivated and uncultivated, area under irrigation and under different 
crops, and number of live stock, plows, and carts, by districts, for the crop shears 
190S~9 to 1912-13. 


AGSICUITUEAI EDTTOATIOir. 

Technical education in tropical agriculture (Proc. Inienmt. Gong. Prop. 
Agr., 8 (1914)9 PP- 49-8I, 62-70 ). — ^These proceedings include a discussion by 
W, B. Bunstan of the proposed Imperial College of Tropical Agriculture 
(E. S. B., 32, p. 100) ; and brief abstracts of papers pr-esented at this congress 
on Teclmical Education in Tropical Agriculture, by C. 0. Dudgeon ; The Study 
of Colonial Agriculture in Italy, by Cr. B. Gioli ; The Necessity of Establishing 
a British Agricultural College in the Western Hemisphere, by H, H. Smith; 
Agricultural Education and Its Adjustment to the Needs of the Students, by 
P. Watts; and Elementary Agricultural Schools for Natives in the Belgian 
Congo, by E, Leplae. A discussion follows. 

Agricultural instruction in schools (Agr. Gas. Canada, 2 (1915), Ffo. 19, 
pp. 1992-1006 ). — ^Brief reports are given on the status of agricultural instruc- 
tion in the secondary schools of Nova Scotia, Manitoba, Saskatchewan, and 
Alberta. 

On the reform of the final examinations of the intermediate agrieulttiral 
schools (Mittelschulen), F. SirmsKt (Land u. Forstw. Unterrichts Ztg., 29 
(1915), Wo. 1-2, pp. i-3).— The author advocates a reform of the final exami- 
nations in intermediate agricultural schools in Austria so that they will be 
not merely memory tests but rather opportunities for candidates to demonstrate 
their ability to think and calculate practically and independently. Present 
regulations reaplre students to be examined orally and in writing in plant 
and animal production, agricultural machinery and implements, and farm 
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management. For many years the agrieultnral intermediate schools of Bohemia 
have required students of the third year to prepare a plan of organization of 
a farm with which they are familiar. The author thinks it preferable to 
include tills, in less detail, in the actual examination, and to make it form the 
basis of the oral examination in the other branches. He also recommends that 
prospective students acquire a practical experience of at least one year before 
entering these schools. 

The equipment and work of the Lower Austrian Agricultural Education 
Institute at Obersiebenbrunn, V. GSkleet {Land, Forstw. UnterrichU Ztg,, 
29 {1915), ^ 0 . 1-2, pp. 9-18, fig, i).— This is a description of the buildings, 
equipment, and instruction in agriculture and home economics of this school 
which was opened November 16, 1914, The school offers (1) 2 consecutive 5 
months* VEunter courses for farmers’ sons who have completed the elementary 
school, 15 hours a week being devoted to practical work out of a total of SB 
hours in the first semester and 31 hours in the second semester, (2) 3 months’ 
courses in the spring and fall in cookery, housekeeping, and agriculture for farm 
girls who have completed the elementary school, and (3) special courses of one 
or more days for adults. Similar schools have been established at Pyhra and 
Bruck, the latter to take the place of the school at Trautmannsdorf. 

Beport of the department of agriculture of Sweden, 1913 {K, LanWr, StyK 
l^ioedenj Underddniga Ber, 1912, pp, [S3+606). — ^This report contains the 
usual accounts of the various agencies for the promotion of Swedish agriculture. 
Including reports of the work of agricultural, horticultural, dairy, and house* 
keeping schools, and dairy, chemical, and seed control stations. 

Agricultural and technical education (Netherlands Bast India^San 
cisco Oom,, Dept, Agr,, Indm, and €otn,, Bssay No, 7 (1914), pp, 4% iO ), — 
This essay includes a review of the development and present status of agri* 
cultimal instruction in the Dutch Bast Indies, comprising the work of agricul- 
tural officials and instructors, demonstration fields, government and private ele- 
mentary agricultural schools, agricultural instruction in the training schools for 
native teachers, lecture courses for employed teachers, the Higher Agricultural 
School at Buitenzorg, the native Veterinary School at Buitenzorg, a course of 
instruction for cattle and meat inspectors, the secondary agricultural school 
known as the School of Cultivation, at Soekaboemi, Java, and the information 
service for native agriculture. 

The work of educated women in horticulture and agriculture, Mbs. E. 
Wilkins {Jour, Bd, Agr, {London'i, 22 (1915), Nos, 6, pp, 554-569; 7, pp, 616- 
642 ), — ^This report is the outcome of an inquiry made by the Women’s Farm and 
Garden Union for the purpose of ascertaining what openings exist for educated 
women to take up some form of agricultural or horticultural work as a profes- 
sion. It discusses the training available to women in the various branches of 
horticulture and agriculture, prospects for subsequent employment, and data 
on the. training, experience, and success or failure of women actually engaged in 
agricultural and horticultural work. 

It is found that in horticulture, until the outbreak of the war, salaried posi- 
tions were limited in number and salaries were low relatively to the expense of 
training and did not admit of saving for illness or old age. Putting aside those 
who have set up on their own account, a few of whom have struck out along 
new lines and done well, practically none was making an entire living without 
the aid of pupils, but those who started under proper conditions were supple- 
menting small incomes and leading the outdoor life which they prefer. The 
same conclusions were also drawn as to farming on a small scale, in normal 
times there being practically no salaried position at a living whge for educated 
women in farming. , 
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In dairy and poultry work the training can be obtained at the least expense 
and for the lower positions in less time, bat the better paid positions are fewer 
in proportion and reqaire long experience. Poultry farming is carried on sac- 
cessfuily by many women, bat is deemed a very risky occupation for anyone 
without proper experience. Quite a number of women vdth certain qualifica- 
tions and sufficient training are supplementing a small income or making a living 
after having invested their small capital. Others who have not invested all 
their capital in the business but retain a small private income are not involved 
in a struggle for bare existence, having their own homes, living an independent 
life, and enjoying many advantages such as healthful surroundings, fresh garden 
and dairy produce, etc. 

Experiments in elementary agriculture, W. H. Davis {Cedar FalU, Iowa: 

F, Green d Co,, 1915, pp, 76) . — ^This is a compilation of 113 exercises in plant 
propagation, growth, and diseases, soils, dairying, and poultry raising. The 
pupil is required to state the object of each experiment, follow the operations 
indicated, and give his conclusions. References to pertinent literature are 
included. 

Preparation of agricultural exhibits, J. D. AIahshaix, J. A, Helmubich, 
B, P. Sandsten, and Ixga M. K. Allison (Colo. Agr. Cot, Ext Ser. No, 108, 
pp, 16, figs. 9), — ^The authors offer suggestions on the selection and preparation 
of material for agricultural, live stock, fruit and vegetable, and household 
exhibits. 

School exhibits and contests, D, H. Doane (Ifo. Cot Agr,, Agr, Ext Berv, 
Proj. Annomcement ^ (1915), pp, 26). — ^TMs circular outlines and classifies 
home economics, school, agricultural, and athletic exhibits and contests for 
country and small town school children between the ages of 10 and 18 years at 
district, township, and county meetings. General explanations and rules gov- 
erning these exhibits and contests, a list of references to literature, and sample 
forms are also given. 

Boys^ and girls' field-crop competitions in connection with farmers' insti- 
tutes, J. C. Readey (Brit Columbia Dept Agr. But 62 (1915), pp. 19, figs, S ), — 
This bulletin contains instructions on potato growing and rules and regula- 
tions, score cards, and prize lists for the boys’ and girls’ potato competitions in 
British Columbia. 

MISCEIMNEOtrS. 

A report on the work and expenditnres of the agricultural experiment 
stations during the fiscal year ended June 30, 1914 (U. B, Dept Agr,, Rpt 
Worhand Expenditures Agr, Expt Bias,, 1914, pp. 289, pis. 8). — ^This includes 
the usual report on the work and expenditures of the agricultural experiment 
stations in the ITnited States, including Alaska, Hawaii, Porto Rico, and Guam, 
together with detailed statistics compiled from official sources as to the organi- 
zation, lines of work, revenues, additions to equipment, and expenditures of 
the stations. 

The total income of the stations during 1914 was $5,164,687.96. Of this 
amount $712,649.08 was derived under the Hatch Act, $713,517.91 under the 
Adams Act, $2,574,605.27 from State appropriations, $19,784,87 from individuals 
and communities, $234,794.67 from fees, $307,615.40 from farm products, and 
$491,756.76 from miscellaneous sources. In addition, the Office of Experiment 
Btations had an appropriation of $461,260, including $35,000 for the Alaska 
Stations, $30,000 each for the stations in Hawaii and Porto Rico, and $15,000 
for the Guam Station. The value of additions to the equipment of the sta- 
tions was estimated at $1,012,370,71, of which $609, 199,952 was for buildings. 
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Tlie stations employed 1,852 persons in the work of administration and 
inquiry. Of this nnmber 905 were also members of the teaching staff of the 
colleges and 590 assisted in farmers’ institutes. Daring the year the stations 
published 1,330 annual reports, bulletins, and circulars, aggregating 25,265 pages, 
and these were distributed to l,0ii9,339 addresses on the regular mailing list. 

An index has been added to the report. 

Thirty-fourth Annual Beport of Ohio Station, 1915 {Ohio Bta, Bxtl* BB8 
{Idlo), XXXIT, pi contains the organization list, a financial 

statement for the fiscal year ended June 30, 1915, and a report of the director 
summarizing the work and publications of the station during the year. The 
text of recent state legislation affecting the station is included. 

Twenty-seventh Annual Beport of Texas Station, 1914* (Texas Sta, Bpt* 
191 pp. 3^). — ^This contains the organization list, a financial statement for the 
federal funds for the fiscal year ended June 30, 1914, and for various state 
funds for the fiscal year ended August 31, 1914, and a report of the director 
on the work of the station and the various substations. 

Monthly bulletin of the Western Washing'ton Substation {Wmhinptm BLa.f 
West, Wash, Bta,, Mo. Bill, S (1915), Xos, S, pp. IS, figs. 9, pp, 16, fig, 1 ), — 
These numbers contain brief articles on the following subjects : 

Xo. 8^ — Experimental Spraying for Blackberry Anthracnose, by H. L, Bees 
(see p. 445) ; Soils of Western Washington, by E. B. Stookey (see p. 41S) ; 
Selected Potato Seed, by J, D. StaM; and Winter School for Farmers, by 
W. A. Linklater. 

Xo, 9.— The Winter School, by W. A. Linklater ; Developing the Small Dairy-- 
Farm, by H. L. Blanchard ; Water Holding Capacity of Soils, by B. B. Stookey ; 
Hotbetls and Cold Frames, by J. L. Stahl; and Loafing [by Poultry], by Mrs. ^ 
George B, Shoup. 

Press Bulletins {Ohio Bta, But i28 (1916), pp. 373-^77).— Beprints of press 
buUeUas on feeding cheap wheat, the army worm, preparing for white grubs, 
the potash supply, and ashes and hen manure. 

Belation of the agricultural college and experiment station libx'aries to 
the Library of the Federal Department of Agriculture, Glakibel B. Baknett 
(Bill Ama\ Idhr. Assoc., 9 (1916), Xa pp. 166--159). — ^This address explains 
the general policy of the Library of the TT. S. Department of ligriculture with 
reference to interlibrary loans, exchange of duplicates, preparation of biblio- 
grapliical information relating to the literature of agriculture, and assistance 
in the organization 5f agricultural libraries. 

The relation between the agricultural college libraries and the extension 
work of the country as developing under the Smith-Lever Act, D. W. Wobk- 
XJSG (Bul Ammr. Lihr. Assoc., 9 (1915), Xo. 4* PP- This address briefly 

discusses some advantages of cooperation between agricultural college libraries 
and extension workers, 

"Yearbook of natural science, 1913-14, edited by J. Platzmann ( Jahrh . 
Xaiiirw., 29 (1913-^14), pp- XVin-^ 445 , pis. 19, figs. 49)- — ^This summary of 
the year’s progress includes sections on chemistry (pp. 29-68), by K. Dammann ; 
meteorology (pp. 89-107), by E. EJeinschmidt ; zoology (pp. 141-166), by H. 
Beeker; botany (pp. 167-202), by J. E. Weiss; and forestry and agriculture 
(pp. 203-238), by P. Schuster. 

A theory of gravitation and related phenomena, W. J. Spna^MAi^ (Lancas* 
ter. Pa.: The Xew Bra Priming Co., 1915, pp. 26, figs, i^).— A theory is sug- 
gested and discussed. 
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Alabama College and Station. — ^Wiliiam X Robbins (Pb. D., Cornell TJni- 
versity) lias recently been appointed professor of botany in tbe college and 
plant physiologist in the station, succeeding Br. J. S. Caldwell, whose resigna- 
tion has been previously noted. 

Arizona University and Station. — ^A. cooperative agreement has been arranged 
with the Bureau of Plant Industry of this Department, whereby B. W. Hudson 
of that Bureau has been appointed Egyptian cotton specialist in the extension 
division with headquarters at Tempe. He will spend part of his time In 
demonstration and advisory work in Maricopa County in connection with the 
growing of Egyptian cotton, the i*emalnder being still devoted to the breeding 
and cultural work for this Department 

Leonliardt Swingle, assistant in plant breeding, resigned February 1 to 
engage in commercial work on a large citrus farm in southern California. H. C. 
Heard, who has been engaged in agricultural work for an Oregon corporation, 
has been appointed assistant in agonomy beginning March 1. 

Hawaii Federal Station. — ^hliss Alice R. Thompson was transferred March 1 
to the Bureau of Chemistry of this Department for one year. 

Idaho University. — ^Attendance at the farmers’ and, homemakers’ week in 
January reached a high-water mark of over 400. Special interest was evidenced 
In dairying and live stock questions. 

Purdue University. — ^A stock show was recently held in the judging pavilion, 
primarily for the purpose of exhibiting the stock prepared for the International 
Live StoQk Exposition. The various gi’oups were judged by the students and 
their ratings subsequently corrected and explained. Mucli interest was aroused 
and it is deemed possible that the show may be held annually. 

X H. Lloyd, instructor in agronomy, has been appointed agricultural advisor 
for Hancock County, Illinois. 

Iowa College. — ^A collegiate course in farm management is being offered for 
the first time. This course adds a year of practical work to the regular college 
course. The practical work is under the supervision of the college and no 
degrees are given until the requirements are fully met. The object of the 
course is to provide siDecial training for prospective farm managers, farm 
demonstrators, and county agents. 

Despite inclement weather the farmers’ short course and convention week, 
January 31 to February 5, attracted an attendance of about 8,000. This was 
the largest number yet recorded and taxed accommodations at several points. A 
new feature was the farmers’ annual banquet, which proved very popular. 
Especial attention was given to the boys and girls, of whom about 300 were in 
attendance. 

Kansas Station. — George K, Helder, superintendent of the Fort Hays substa- 
tion, has resigned to engage in private business, and was succeeded March 15 
by Charles B. Weeks, professor of agriculture and extension and college farm 
inspector at the Winthrop Normal and Industrial College, 
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Kentucky Ifniversity aad Station. — Walter Scheppelman, inspector of bakery 
sanitation, resigned January 1, and J. H. Oarmody, assistant professor of horti- 
culture in the extension department, March 1. C. E. Rogers succeeded Robert 
Ffanstiel as assistant in the department of chemistry in February, and Angus 
Oordon succeeded D. S. Myer as instructor in the department of agronomy 
February 1. 

Iiouisiana Stations. — ^E. J. Watson, horticulturist at the North Louisiana 
Station for about 20 years, has resigned to become agricultural commissioner for 
the Prescott and Northwestern Raihroad Company. 

Maine Station. — iVIichael Shapovalov, assistant in plant pathology, has been 
appointed collaborator with the Bureau of Plant Industry of this Department 
beginning February 15. 

Massachusetts College. — The new microbiology building is expected to be 
ready for occupancy April 1. The portion of this building now completed will 
cost about $67,000, aud is expected to be enlarged by a 100-foot extension to be 
used as a physics building. 

A prize of $50 was recently awarded to a member of the senior class for the 
best rural drama by an undergraduate student. The title of the winning play 
was The Craftsman of the Soil, and the purpose in view was the correct 
presentation of various phases of the rural problem. 

Minnesota TTniversity. — ^The short courses, January S to 8, were attended by 
about 1,250 farmers and homemakers. A state federation of farmers’ clubs to 
act as a service bureau and to promote but not transact cooperative business was 
organized, with provision fpr an annual convention during the short coui*ses. 

Mevada Station. — ^A number of poultry houses and yards have been completed 
for further studies of contagious epithelioma and other chicken disorders. 

Mew Jersey College and Stations. — ^The American Berkshire Congress met on 
the station grounds February 22-24. Allen G. Waller, assistant in farm crops, 
has been appointed extension specialist in agronomy. 

Korth Carolina College and Station. — It is announced that President D. H* 
Hill has resigned, after 26 years’ service, to devote himself to historical work. 

The formation of credit unions in the State under the supervision of the 
chief of the division of markets of the station is being carried on with much 
success. Seven unions have now been established and are beginning work. 
E. E. Oulbreth, a graduate of the college and with six years’ local banking 
experience, has been appointed examiner of credit unions in connection with 
their subsequent operations. 

Thomas C. Reed, instructor in daily husbandry at the University of Missouri 
and assistant in that station, has been appointed associate professor of dairy 
husbandry, beginning June 1 and relieving Prof, D. T. Gray of ail teaching work 
in dairying. 

North Dakota College. — ^Dr. J. H. Worst has retired from the office of presi- 
dent to become president emeritus. Prof, E. F. Ladd has been appointed 
president 

OMo State 'Brnivexsity.— The attendance at the annual farmers’ week aggre- 
gated 2,892 men and women, an increase of 98 per cent over the previous year. 
Every county in the State was represented, as well as 22 other States and 2 
foreign countries. The average age was 39 years, and 80 per cent of the men 
were directly from farms. The large attendance and success of the meetings 
is attributed in part to the active cooperation of several state agricultural asso- 
ciations, including the dairymen, fruit growers, stock breeders^ and grain farm- 
^s, as well as commercial interests, the agricultural press, grange, and others. 

Arthur G. McCall, head of the department of agronomy, has accepted a^ posi- 
tion at the Maryland Station in charge of soil investigations, beginning in June* 
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F. L. Allen, county agent for Geauga County, lias been appointed state super- 
visor of institutes and schools, a new position in the extension service, begin- 
ning March 1. 

Oregon College and Station. — ^The construction of the new forestry building 
has been authorized and advertisements for bids have been issued. The struc- 
ture will be 80 by 140 feet and three stories high, and will cost about $40,000. 
In type it will resemble the agricultural and home economics buildings, A large 
laboratory for logging engineering and several smaller laboratories for studies 
of mannfactures of wood products will be located on the first floor, with offices, 
classrooms, and other laboratories on the second and third floor. The building 
is expected to be completed for use by next September. 

A 2-year course in news writing has been authorized to train students in 
writing news technical to agriculture, home economics, and home engineering. 
This is designed mainly to help qualify students for extension work. 

Four additional counties, viz, Multnomah, Wasco, Yamhill, and Josephine, 
have made provision for maintaining the work of county agriculturists. Multno- 
mah County contains the city of Portland and its population comprises more 
than one-third of that of the entire State. Almost one-half of the counties of 
Oregon now maintain county advisors. 

M. S. Shrock, until recently deputy state dairy and food commissioner, has 
accepted an appointment as county agriculturist of Yamhill County. George F. 
Moznette has been appointed assistant entomologist, Paul S. Lucas, dairy in- 
spector, Marion B. McKay, of the Bureau of Plant Industry of this Department, 
research assistant in botany, and Charlotte Hurd, instructor in home economics, 
•rwo-year leaves of absence have been gi*anted to F. J. Kraus, research spe- 
cialist in horticulture, and H. Y. Taylor, associate professor of agricultural 
chemistry and station chemist. 

Pennsylvania College and Station. — J. F. Adams, assistant professor of botany, 
has been granted leave of absence until September 1 to pursue graduate work at 
Columbia University, E. A, Siegler, assistant in botany, resigned January 1 to 
accept a position with this Department. Bussell W. Duck, assistant in animal 
husbandry, resigned February 9 to accept a position with the animal husbandry 
department at Syracuse University, and has been succeeded by G. H. Grabe, 

South Carolina Station. — 0. A. McLendon has resigned as field pathologist to 
accept a position as expert in cotton breeding with the Georgia State Board of 
Entomology, beginning February 1. 

Texas College. — ^The contract has been let for a new dairy barn to cost 
$10,000. Plans are being clrawm for a new animal husbandry building to co^t 
$40,000, a new hog cholera serum plant to cost $15,000, a veterinary building 
to cost $100,000, and an auditorium to cost $100,000. 

Utah College. — ^President John A. Widtsoe has been appointed president of 
the State University, vice J. T, Kingsbury resigned, to take effect next Septem- 
ber. Dr. E. G. Peterson, director of agricultural extension, has been appointed 
to succeed Dr. Widtsoe as president of the college. 

Virginia College and Station. — ^Robert J. Davidson, professor of agricultural 
chemistry since 1891, chemist from 1891 to 1907, and dean of the scientific 
department since 190B, died December 19, 1915, at the age of 58 years. He 
had long been a prominent figure in the Association of Official Agricultural 
Chemists, serving as president in 1908 and as a member of various important 
committees. He was also a fellow of the "American Association for the Ad- 
vancement of Science. 

Wyoming University and station.— The wool exhibit car, equipped with sam- 
ples of wool and woolen fabrics, different types of wool-producing sheep, etc., 
visited advantageous wooLproduclng points in the State during February and 
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March. The car is proving the most efficient and popular method of instruction 
and demonstration yet undertaken. During the past month the number* of 
inquiries for information received from farmers, ranchmen, and stockmen has 
been noticeably greater than heretofore. 

Experimental Work in Bairying in Eennsyiva.nia.— The Dairy Division of 
this Department is carrying on experimental work in creamery problems at a 
plant at Grove City, Pa., where a two-story building, 86 by 70 feet, has been 
erected by a local stock company. The first fioor of the building is used for 
practical creamery operations and the second for laboratories. In addition 
to butter investigations the work will include studies of the utilisation of 
by-products by the manufactxire of casein, cottage cheese, milk sugar, con- 
densed skim milk, etc., and the disposal of creamery wastes. 

Canadian Experimental Earms. — ^The new building for the division of cereals 
and agrostology at the Central Experimental Farm to replace the structure 
burned last July is nearing completion. It Is a two-story and basement building 
40 by 80 feet. The main floor is used for the handling of seed grain, while the 
second floor contains milling and baking rooms, a plant inspection room, and 
quarters for the work in agrostology. 

Manitoba Agricultural College. — A, J. Galbraith and William Southworth, of 
the Ontario Agricultural College, have been appointed specialists in soil survey 
and plant breeding respectively, F. S. Jacobs, until recently editor of the Farm 
Journal, has been appointed professor of animal husbandry, and E. W. Wood, 
a county agent of North Dakota, lecturer in animal husbandry. 

Closing of Agricultural College at Uckfield, England. — ^The agricultural col- 
lege at Uekfield, England, has been closed by the East Sussex County Council 
on the gi'ound of economy. This action is strongly deprecated in a recent issue 
of l^ature, which calls attention to some of the difficulties whicli would be con- 
fronted la reopening the institution. The point is also made that the college 
had received considerable grants from the British Treasury, so that ** the very 
important question is raised whether an educational committee of a county 
council ought to have the power to close an institution subsidized by the State 
and whether the State ought not to have the power of x eto.’* 

Agricultural Instruction for Interned Soldiers. — ^iVeeording to a note in Natw'e 
courses of instruction in agriculture have been begun at Hurderwjk, HoUatHl, 
among the interned Belgian soldiers, and with Prof. Antoine of Louvain Uni- 
versity in charge. Lectures are being given in elementary botany, chemistry, 
surveying, general agriculture, plant diseases, agricultural machinery, and 
zootechny, and courses in dairying, horticulture, and forestry are contemplated. 

Animal Bisease Investigations of the Eockefeller Institute.— A tract of 400 
acres of land lias been purchased near Princeton, K. J., at a cost: of about 
and a laboratory for the study of animal diseases is under construc- 
tion with a view to completion during 1916. It is expected that about 
$1,000,000 will ultimately be required for the construction and equipment of 
the laboratory. The research work is now being carried on at Princeton 
University under the direction of Dr. Theobald Smith, willi Dr. Karl Ten 
Troeek as associate in the department of animal pathology and Dr, E. Werner 
Marchand as*assistant. 

American Society of Agricultural Engitteers.~-The ninth annual meeting of 
this society was held in Chicago December 28-60, 1915. The presidential ad- 
dress by H. H. Musselman, of the Michigan College and Station, pointed out the 
need for an agricultural engineer's handbook to supply data on the power 
requirements of farm machinery, lighting, and heating problems, water supply, 
and sewage disposal. A committee was appointed to organize available mate- 
rial into such a handbook. 
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One session of the convention was devoted mainly to a discussion of modern 
farm conveniences, another to tractor development, and a third considered 
fences, problems for agricultural engineering research, and courses in agricul- 
tural engineering. 

Officers were elected as follows: President, P. H. White of the Wisconsin 
University and Station ; vice-presidents, Spencer Otis and M. M. Baker of Illi- 
nois ; and secretary-treasurer, 0. G. Shedd of the Iowa College. 

Necrology.— Henry Wallace, widely known as the founder and editor of 
WallaceB'* Farmer, died Februray 22 at Des Moines, Iowa, at the age of 80 
years. Br. Wallace was educated for the ministry and served as pastor of sev- 
eral Iowa churches, retiring in 1877 on account of impaired health. He then 
took up farming and writing for the rural press, and in 1883 became editor of 
the Iowa Homestead, In 1895 he founded, with his two sons, Wallaces* Farmer, 
and continued as its editor until his death, wielding wide influence in this posi- 
tion. He also served as a member of the Commission on Country Life, ap- 
pointed by President Roosevelt in 1908, as president of the National Conserva- 
tion Commission in 1910, and, together with former Secretary of Agriculture 
James Wilson, made a study in 1913, under an appointment from the Governor 
of Iowa, of agricultural conditions in Great Britain. ' 

The death is reported of A. D. Darbishire, demonstrator^ of zoology and 
lecturer on genetics in the University of Edinburgh, while serving with the 
English Army in France. He will be remembered in this country as a lecturer 
at the last Graduate School of Agriculture, at Columbia, Missouri, July, 1914, 
his subject being An Attempt to Estimate the Value of the Mendelian Method 
as an Instrument for the Improvement of the Animals and Plants which are 
Serviceable to Mankind. 

Dr, Paul Sorauer, of the University of Berlin, well-knowm for his work on 
plant diseases, his HandhucJi der Pflamenkrankheiten, the last edition of 
which was issued in 1911, and as editor of ZeitscliHft fur Pflanzenhrankhe^ten 
since its establishment in 1891, died recently, aged 77 years. 

New Journals . — Soil Science, a monthly journal devoted to problems in soil 
physics, soil chemistry, and soil biology, is being published at Rutgers College 
with Director J. G. Lipman as editor-in-chief, N. Kopeloflc and C, R. Woodward 
as assistant editors, and the following board of consulting editors : F. J. Ahvay, 
0. Barthel, M. W. Beijerinck, A. W. Blair, P, E. Brown, H. B. Christensen, 
H. J. Conn, H. von Feilitzen, E. B. Fred, R. Greig-Smith, B. L. Hartwell, C. B. 
Lipman, F. Ldhnis, T. L. Lyon, E. A. Mitscherlich, C. A. Mooers, T. Remy, G. 
Rossi, E. J. Russell, O. Schreiner, A. A, F. de Sigmond, O. E. Thorne, and K. 
Tulaikolf. The initial number is dedicated to Dr. E. W. Hilgard, and contains 
a tribute to his memory, an introductory statement by Director Lipman, and 
the following original articles : A Detailed Study of Effects of Climate on Im- 
portant Properties of Soil, by C. B. Lipman and D. B- Waynick ; The Influence 
of Some Common Humus-forming Materials of Narrow and Wide Nitrogen- 
carbon Ratio on Bacterial Activities, by P. E. Brown and P. E. Allison ; Carbon 
and Nitrogen Changes in the Soil Variously Ti'eated — Soil Treated with Lime, 
Ammonium Sulphate, and Sodium Nitrate, by B. S. Potter and B. S. Snyder j 
and Effect of Grinding on the Lime Bequirement of Soils, by B. 0. Cook. It is 
announced that papers dealing with problems in plant physiology, agronomy, 
bacteriology, and geology are to be accepted only when they contribute directly 
to a knowledge of soil fertility. 

a periodical record of inv^tigations bearing on heredity and vari« 
ation, is being published bimonthly by m editorial board consisting of Drs. 
W. B. Castle, B. G. Cbnklln, C. B, Davenport, B. M. Davis, B. M, Bast, E. A. 
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Emerson, H. S. Jennings, T. H. Morgan, and Raymond Pearl, and with Dr. 
Oeo. H. Shull as managing editor. The initial number contains a reproduction 
of a hitherto unpublished portrait of Gregor Mendel, and original articles on 
Nondisjunction as Proof of the Chromosome Theory of Heredity, by O. B. 
Bridges; The Numerical Results of Diverse Systems of Breeding, by H. S. 
Jennings; and Hereditary Anchylosis of the Proximal Phalangeal Joints (Sym- 
phalangism), by H. Cushing. 

Bollettino Studi ed Informasumi del B, Giardino Colmiiale di Palermo is 
being issued by the Royal Colonial Garden at Palermo, Italy, primarily for 
the pi’esentation of the results of its scientific work. This deals with pi'ob- 
lems in colonial agriculture, especially the introduction and improvement of 
useful plants. The institution was formerly a section of the Royal Botanical 
Garden but was given its x)resent status under a decree of August 21, 1913, at 
which time about $3,500 per annum was made available for its work. An 
article by Dr. Guiseppe Catalano describes the activities of the institution in 
detail. 

The Journal of hmnmiology has been established as the official organ of the 
Society for Serology and Hematology and the American Association of Im- 
munologists, and is being published bimonthly. The initial number contains 
several original articles on anaphylaxis, complement fixation, and the fate of 
various bodies on the precipitin reaction, and the scientific pi’oceedings of the 
Society for Serology and Hematology at its meeting held December 3, 1915. 

Ferments m'schung is being published at Leipsic under the direction of Dr. 
E. Abderhalden. The initial numbers consist of numerous contributions from 
various German laboratories on the synthesis of polypeptlds, peptones, and 
proteids by means of enzyms, the Tan Slyke method for the determination of 
amino nitrogen, the chemical nature of catalase, etc. 

Scientific Monthly has been established by the former publishers and 
editorial management of the Popular Science Monthly, and is to be conducted 
along the lines followed by that journal in recent years. The Popular Science 
Monthly has been acquired by a new management and will be devoted to popu- 
larized science for the general public. 

The Journal of Cmvcer Research is being published quarterly by the Ameri- 
can Association for Cancer Research. The initial number contains several 
original articles and the proceedings of the 1915 meeting of the association. 

Mscellaneous. — Science announces that a Vienna manufacturer has given 
$100,000 to establish an institution for the technical study of nutrition. This 
institution is to be called the Institut fiir Volksernfihrung, and is to correlate 
the findings of organic chemistry, biology, physiology, etc. 

Director T. E, Quisenberry, of the Missouri Poultry Station at Mountain 
Grove, has resigned to enage in commercial work. 

- o 
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AGEICTILTTJEAI CHEMISTRT— AGEOTECHNY. 

Proceedings of tlie thirtieth annual convention of tiie Association of OfS- 
cial Agricultural Chemists, 1913 (Jour Assoc. Off. Agr. Chem,, 1 (1915), Nos. 
1, pp. IV +168; 2, pp. IV +169-852 ).. — ^This is a detailed report of the proceed- 
ings of tlie convention held at Washington, D* 0., November 17-19, 1918, pre- 
viously noted (E. S. R., 29. p, 795). 

The character of the water-soluble nitrogen of some common feeding 
stuffs, E. B. Haet and W. H. Bentley (Jour. Biol. Chem., 22 (1915), No. 3, 
pp. 477-483).— The ‘amid’ nitrogen of feeding stuffs is largely composed of 
free amino acids and peptid linkings. In most eases the nitrogen in these 
structures constitutes from 50 to 70 per cent of the water-soluble nitrogen. 
The acid-amid nitrogen is relatively small, seldom exceeding 20 per cent of the 
water-soluble nitrogen, and more often being below 10 per cent. Corn stover 
is an interesting exception, showing approximately 40 per cent of the water- 
soluble nitrogen in acid-amid form. The ammonia nitrogen rarely exceeded 
5 per cent of the total water-soluble nitrogen, and in some instances was wft)Uy 
absent” 

The free amino nitrogen of the different proteins of ox and horse serum, 
P. Habtlet (Bioehem. Jour., $ (1915), No. 2, pp. 269-271 ). — ^The experimental 
results obtained by the author are, in agreement with those of Yan Slyke and 
Birchard as previously noted (E. S. R., 38, p. 201). 

On constituents of oil of cassia, F. I). Dodge and A. E. Shbendal (Jour. 
Indus, and Mngin. Chem., 7 (1915), No. 12, pp. 1055, 1056).— "The results of a 
thorough examination of the oil of cassia showed that it “ contained at least 0.5 
per cent soluble in dilute alkali, consisting of a mixture of about 25 
per cent salicylic aldehyde, 60 per cent coumarin, from 8 to 10 per cent cinnamic 
acid, and small amounts of salicylic acid, benzoic acid, and a volatile litiuid acid 
not identified. No phenol, other than salicylic aldehyde, could be detected. 
Although present in small proportion, salicylic aldehyde and coumarin iindoubt- 
ediy contribute to the composite aroma of the oil. In fact, the presence of the 
former can be often detected by odor in the first fraction of a redistilled oil,” 

The oil of the wild grape seed, Vitis riparia, G. D. Beal and 0. K. Beebe 
(Jour. Indus, and Engin. Chem., 7 (1915), No. 12, p. id54).— Physical and chemi- 
cal examination of the oil extracted from the ground seeds with petroleum ether 
gave the following data: Density at 15® 0,. 0.9425; refractive index at 15®, 
1.4781; saponification value 18T.9; lodin value 76.47; acetyl value 61.29; in- 
soluble fatty acids 90 per cent; neutralization value 178,4; total fatty, acids 
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(liquid) 95 per cent, iodln value 91.8; total fatty acids (solid) 5.01 per cent, 
iodin value 3.12, mean molecular weight 268.6. The oil apparently possesses the 
physiological properties of castor oil, although to a lesser degree. 

The resins in hops from various geographic localities, G. A. Russell {Jour, 
maus. and Engin, Chera,, 7 {1915), No. 12, pp. In the course of a 

series of studies carried on in connection with drug-plant investigations a 
number of determinations of the resins were made on hops from various geo- 
graphical sources. 

A summary of the investigation shows that a single 10-gm. sample, picked at 
random, does not give a correct index to the anaount of soft resins in a quan- 
tity of hops, and that a number of such determinations must be made. One 
large representative sample of approximately 1,500 gm. also gives the same 
results. The methods employed in the investigation gave accurate, comparable 
results. The jdeld of soft resins varied from season to season in the same and 
in different localities. The ash content of the hops varied in samples from 
different localities, but remained approximately the same in samples from the 
same locality from year to year. 

Isoprene from /3-piuene, A. W. Schobgeb and B. Satee {Jour. Indus, and 
Engin. OJiem., 7 (1915), No, 11, pp. 92ff9^6, fig. 1). 

Researches on organic periodids. — Periodids of phenacetin, methacetin, 
and triphenin, W. 0. Emeby {Jour. Amer. Chenv. 8oc., S8 {1916), No. 1, pp. 
UO-150). 

Ohemical nature of enzyms, T. Boeobny {AUg. Brau. u. Sopfen Ztg., 55 
{1915). No. 160, pp. 8S0, 900). enzyms investigated were treated with 
known volumes of sulphuric acid and ammonium hydroxid for periods of time 
ranging from 2 to 24 hours. The free acid or alkali was then titrated and the 
amount used by the enzyms thus calculated. 

The exi^eriments showed that trypsin, rennin, and emulsin bound both the 
acid and base. Diastase was indifferent to the acid but bound 10 per cent of 
the ammonia. Neither the acid nor base was taken up by pepsin, which proh- 
ahiJPhas a small molecular structure similar to that of peptone and therefore 
does not combine vrith acids or bases. The author points out that the ampho- 
teric character exhibited by these enzyms is a strong argument in favor of 
their protein nature. 

Phosphatases in malt, L. Adler {Biochem. Zisclir., 70 {1915), No. i-2, pp. 
1-S6, figs. 5).— Two phosphatases were found in malt, one which converts an in- 
soluble phosphate complex into a soluble one, and the other which forms inor- 
ganic phosphate. The optimum temperature for the enzyms was found to he 
58® 0. The efficiency of their action depends largely upon the concentration 
of the solution and the accumulation of the end product An extract of 1 part 
malt and 20 parts water was found to give the best results. The hydrogen ion 
concentration is apparently of the greatest importance in the enzym cleavi^es. 
With a concentration of Pm=5A, ail the phosphoric acid in the malt is changed 
to soluble form, 93 per cent of which is inorganic. The enzyms are very sen- 
sitive to hydroxyl ions, but fairly resistant to treatment with hot alcohol. A 
method for the determination of the preexisting phosphorus in malt has been 
devised. 

The composition of frozen oranges and lemons, H. D. Young (Jour. Indus, 
and Engin, CTiem,, 7, {1915), No. 12, pp. Experimental data of work 

done following a very severe fi?eeze In January, 1918, in southern California 
indicate that the principal change caused in citrus fruits by freezing is an ex- 
cessive loss of moisture, indicated by the marked lowering of the specific 
gravity. The percentages of sugar and acid decrease slightly but definitely. 
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The edible qualities of the fruit are not impaired if it has not been frozen so 
severely as to cause it to dry up. 

The examination of a sediment found in Alpine milk,” M. Sato {Trans. 
Sapporo Nat. Hist. Soc.i 5 {1913) ^ No. 3, pp. 190-192). — On opening a can of con- 
densed milk a small, white, amorphous sediment was found in the bottom of 
the can which could readily be distinguished from the usual pi*otein which 
separates from such milks. The ash content of the material was found to be 
46.16 per cent. The analysis of 0,26 gm. material showed the following com- 
position: Magnesium phosphate, 0.0017 ggm.; tricalcium phosphate, 0.0486 ’gm.; 
and calcium citrate, 0.2089 gm. 

A simple method of converting the Duboscq colorimeter into a nephel- 
cmeter, W. B. Bloor {Jour. Biol. €liem., 22 {1915), No. 1, pp. U5-149, figs. 2).— 
The method is described in detail and illustrated by charts. 

Contribution to the titrimetric determination of ammonia according to 
Winkler^s method, E. Bernard {Landw. Vers. Btat., 86 {1915), No. 5-6, pp. 331- 
337). — The method of Winkler for the titrimetric determination of ammonia 
(E, S. B., 31, p. 108) has been slightly modified by using a 5 per cent solution 
of boric acid in place of a 3 per cent solution as originally recommended. 
Methyl orange was used as an indicator in preference to Congo red, as the color 
change was found to he sharper, especially when titrating with normal hydro- 
chloric acid. The experimental results of a series of protein determinations 
in feeding stuffs, comparing the modified method with the standard Kjeldahl 
method, ax‘e given. Very close agreement between the results of the methods 
is indicated. The author concludes that the modified method is superior to the 
Kjeldahl method in its , practical application and rapidity in protein deter- 
minations, 

^ simple method for the determination of small amounts of potassium, 
H, J. Hamburger {Biochem. Ztsclir., 71 {1915), No. 6, pp. 415-463) .--JUhe author 
describes in detail a procedure for the determination of small amounts of 
potassium, which depends on the volumetric determination by centrifugation 
of the crystalline precipitate of potassiumsodiumcobaltinitrite (OodYfts)^). 
3(KNa(NOs)2)+nH20). 

A special form of centrifuge tube is described in* which the volume of the 
precipitate is measured. The capillary portion of the tube is divided into 100 
parts, each division representing 0.0001 gmu of potassium. The experimental 
error is always within one division on the scale, whether the amount of potas- 
sium in the ox’iginal solution be large or small. 

The presence of a large amount of sodium or of calcium, magnesium, and 
sulphates does not influence the results, but phosphoric acid, except in very 
small amounts, interferes and mtist be removed. This is accomplished by 
precipitation with a solution mixture of calcium chlorid and calcium hydroxid, 
or; more advantageously, with magnesium mixture. Advantages over the 
chloroplatipate and perchlorate methods claimed are those of rapidity and 
convenience, greater accuracy and the use of less material, the absence of 
any interfering substance except phosphoric acid, which is easily removed, 
and liftle preparation of the sample for the determination. 

The advantages of washing precipitates by centrifugation rather than by 
filtration are noted. 

County agents^ calcimeter, J. S. McHargite {Kentuokp Sta. €ire. 9 (1915), 
pp. 62-68, fig. 1). — This circular describes a simple and portable apparatus for 
the determination of calcium carbonate in limestones used for agricultural 
purposes. 

The limestone is treated with 20 per cent hydrochlorie acid and the evolved 
carbon dioxid allowed to displace an equal volume of water, ^Mch Is measured 
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in a specially graduated cylinder. The cylinder is so graduated as to read per- 
centages of calcium carbonate directly. In a series of comparison tests with a 
more exact quantitative method for the determination of calcium carbonate 
in limestone very close average agreement results Tvas obtained. The apparatus 
was standardized at 25° C. and T40 mm. pressure, and a correction table for 
temperatures below and above 25° is given. ‘‘The apparatus possesses suffi- 
cient accuracy and simplicity to meet all the necessary requirements involved 
in testing a limestone proposed for agricultural use.” 

Methods for the determination of d^rbon dioxid and a new form of absorp- 
tion tower adapted to the titrimetric method, E. Teuog {Jour, Indus, and 
Engin, Chem,, 7 (1915), Eo. IB, pp. 1045-1049, fig, I).— The author discusses the 
sources of error and precautions necessary in the gravimetric method and ab- 
sorption in alkali hydroxids for the determination of carbon dioxid. A new 
form of absorption tower, using barium hydroxid as the absorbing medium, is 
described, and illustrated by a figure. Claims for the elimination of practically 
all contamination of carbon dioxid from the air and a very good end point 
in the titration are made. The newly proposed method has given good results 
as used at the Wisconsin Station. 

The determination of iodin in the presence of organic matter, R. B. Kbauss 
(Jonr, Biol, VJiem,, {1915), Fo. 1, pp, 151-151),— A colorimetric method based 
on the formation of palladous iodid in a solution of iodids is described in detail. 
The method eliminates the usual sources of error* viz, the addition of iodids, 
idates, or halogens. The procedure is deemed especially applicable to the de- 
termination of iodin in organic matter after fusion. Experimental data sub- 
mitted indicate the accuracy of the method. 

The reaction of soil and measurements of hydrogen-ion concentration, 
h. T. Giixespie (Jour, Wash, Acad. ScL, S {1916), No, 1, pp, 1-16, figs, B ), — ^The 
author has demised procedures for the electrometric and colorimetric determina- 
tion of the hydrogen-ion concentration in soil, to ascertain the intensity of soil 
acidity. The hydrogen-ion exponents determined in 22 soils ranged from 4.4 
to 8.6, an exponent of 7 representing neutrality, a smaller one acidity, and a 
largqp one alkalinity. In all cases there was close agreement in results between 
the electrometric and colorimetric methods. The apparatus and manipulation 
are described in detail. 

The calculation of total salt content and of specific gravity in marine 
waters, B. H. Tnun (Science, n, sen. 4B (1915), No. 1090\ pp. 16B-155, fig, 1), 

The 3KJeldahl-GtiBning-Arnold method for nitrogen, I. M. Biceel {Jour, 
Indm, and Engin, CJicm,, 7 (1915), No. 4 , p. 351 ). — Prom experimental data sub- 
mitted the author regards SO minutes’ vigorous boiling, from start to finish, 
as sufficient for the determination of the organic nitrogen by the Kjeldahl- 
Ounning-Arnold method, using a 0.7-gm. sample. 

A note upon the Kjeldahl method for nitrogen determination, F. L. Bitr- 
MEKTHAL and O. P. PiAiSANCE (Jour. Indus, and Engin. Chem., 7^(1915), No. 
IB, pp. 1044, 1045 ). — ^While engaged in analyzing the carcasses of newborn pigs 
at the Iowa Station, some difficulty was experienced Iw obtaining concordant .. 
results in the nitrogen determinations. After conducting a series of analyses 
under varying conditions it was -found that the Kjeldahl-Gunning-Arnold and 
the Gunning-Copper sulphate digestions cleared more quickly than those of 
the other methods tested. Experimental data submitted indicate that 80 min- 
utes’ total heating* as recommended by Pickel (see above), is not sufficient 
to fix all the nitrogen in the protein material. Heating for a definite length of 
time after clearing of the solution was found a more satisfactory procedure 
than a 4^nite length of time of total heating. An explanation of the forma- 
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tion of the black deposit which tends to accumulate in the condensers and 
adapters of the distillation rack is suggested. 

A colorimetric method for the estimation of amino-acid a-nitrogen, V. J, 
Habding and R. M. MAcLEAisr {Jour. Biol. CJiem., BO {1915), No. S, pp. B17--280,,, 
figs. 8 ). — method for the estimation of amino-acid a-nitrogen has been de- 
viled, as follows: 

One cc, of the solution to be estimated, containing not more than 0.05 mg. 
of amino-acid a-nitrogen and neutral to phenolphthalein, is mixed with 1 ec. of a 
10 per cent aqueous solution of pure pyridin and 1 cc. of a freshly prepared 
2 per cent solution of triketohydrindene hydrate and heated in a rapidly boiling 
constant-level water bath for 20 minutes. At the end of that time the test- 
tube is removed, cooled, and diluted to a suitable volume, usually 100 cc, ; but 
if the amino-acid a-nitrogen is very small in amount a correspondingly smaller 
dilution can be used. The solution of coloring matter thus obtained is com- 
pared with the standard color in the usual way in a Duboscq colorimeter.” 

The method has been found to be as accurate as the Van Slyke method 
(E. S. R, 25, p. 710). It is inaccurate, however, for cystin. From 0.005 mg:, 
to 0.05 mg. of amino-acid a-nitrogen per cubic centimeter can be estimated 
with the method. It has been found to be applicable to the determination of 
amino-acid a-nitrogen liberated in protein hydrolysis. 

Improvements in the method for analysis of proteins by determinalipn of 
the chemical groups characteristic of the different amino acids, D. D. Van 
Slyke (Jour. Biol. Chem., 22 (1915), No. 2, pp. 281--285). — ^Improvements in the 
original method, as previously noted (B. S, R., 26, p. 22), include the use of a 
2-in. Biichner funnel with a flat circle of hardened filter paper for filtering 
the phosphotnngstic acid precipitate ; the use of the washing solution at 0® 0. ; 
the decomposition of the basic phosphotungstates (removal of the phosphotung- 
stic acid) by extraction with an ether-amyl alcohol (1:1) mixture in an acid 
solution ; the determination of the amino nitrogen in the bases with the micro- 
amino apparatus; and the determination of the total nitrogen of the bases in 
duplicate by diluting the residue from the arginin determination to from 100 
to 200 cc. and dividing into halves. 

A method for the estimation of the tryptophan content of proteins, 
involving the use of baryta as a hydrolyzing agent, Annie Hohbb {Joun 
Biol. Chem., 22 (1915), No. 2, pp. 869^89). — ^The hydrolysis of the protein by 
barium hydroxid, removal of the hydroxid with sulphuric acid, precipitation of 
the tryptophan with mercuric sulphate, decomposition of the precipitate, and 
the subsequent bromination of the tryptophan solution is recommended as a 
procedure for the determination of tryptophan. 

The estimation of fat, H. Rosenthal and P. F. Teowbbidge {Jour. Biol. 
€hem., 20 (1915), No. PP- The estimation of fat by the use of 

solvent alone gives* all substances soluble in the extraction medium used, but 
by simple extraction only approximately true results for fat are obtained, 
especially when other soluble substances are present. The authors have, there- 
fore, proposed the following method: 

** The sample is heated for two hoims with 30 cc. of a 20 per cent sodium 
hydroxid solution. Place the beaker in the water bath and cover with a 
funnel having the stem cut off. During this saponification the mixture is 
stirred a few times. 

** The solution while still warm is transferred to a glass-stoppered separatory 
funnel of about 300 ce capacity. The beaker is washed out two or three times 
with warm water. The solution is then acidified with 35 ec. of a 20 per cent 
hydrochloric-acid . solution (specific gravity 1.1). After thorough cooling the 
31501®— -No. 6—16 — -2 
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contents of the separatory funnel are shaken out with ether. The combined 
portions of the ether solution are filtered and evaporated to dryness on the 
water bath. The residue is next taken up with about 25 cc. of fat-free petro- 
leum ether (boiling point 80 to 50® O.), and about 10 or 15 cc. of 95 per cent 
alcohol is added. This is titrated with twentieth-normal alkali, using about 

2 drops of a 1 per cent solution of phenolphthalein as indicator. The end 
point is sharp and distinct.” 

Concordant results of the fat content of blood, liver, and clear back fat of 
pork were obtained, which was not possible wnth the Soxhlet or Kumagawa- 
Suto^ methods. 

Experimental and critical contributions to- the examination of foods 
{Ej^perinwiteUe unci krltische Beiirage zur Neulearheitung der Yereinbarungen 
zur emheitUchen Untersuchung mid Beurteilung mn Nahrungs* und Gemssmit- 
teln soioie Gehrauchtsgegenstdndm fur das Deutsche Beielu Berlin: J, Springer, 
mi, vol. 1, pp, figs. 12; IBU, vol. 2, pp. yiZJ+8dd, figs. 4).— This is a 

collection of reprints of investigations by various authors on food analysis and 
detection of adulterants, issued by the Imperial Health Service (Kaiserlichen 
Gesundheitsamte ) . 

The determination of starch in raw potatoes, E. Bwees (Zfschr. Offentl, 
GJiem., 21 (IBlo), No, 15, pp, 282, 28$), --The author describes two pi%cedures 
for the preparation of the sample for analysis. Methods for determination of 
the starch with the polariscope, (1) by dissolving the starch in hot dilute hydro- 
chloric acid and (2) by dissolving the starch in cold concentrated hydrochloric 
acid, are described in detail. 

The determination of glycerin in wine, F. Wohack (Ztschr, Landto, Ter- 
stwfisw. Osterr,, 17 ilBU), No, 8-B, pp, 684-691, fig, i).— The author describes 
a modified apparatus and pi'ocedure for the determination of glycerin *111 wine, 
based on the principle of the Klemenc method. Concordant results have been 
obtained and the procedure is recommended as being the least expensive thus 
far proposed. 

Kote on the determination of milk fat, A. M. Weight (Trans, and Proc, 
Ne^ Zeal, Inst,, 47 (1914), PP- 572, 573), — N series of fat determinations on 
fresh milk, compaidng the official Adams and the Gottlieb methods, %vere car- 
ried out. pDhe Gottlieb method w’as found to give consistently higher results, 

IJ'ote on the use of colloidal iron in the determination of lactose in milk, 
B. E. Hile (Jo%ir, Biol, Cliem,, 20 (1915), No, 8, pp, 175-177) The use of a 10 
per cent solution of colloidal iron (dialyzed ferric hydroxid) is recommended 
as a protein precipitant. The method is as follows : 

To a 10-gm. sample of milk which has been diluted to about 25 cc., about 

3 cc, of a 10 per cent solution of colloidal iron is added. The amount of colloidal 
iron necessary depends upon the composition of the milk and can be accurately 
determined by adding the last portion drop by di^op, and agitating after each 
addition. If the precipitation is complete, a clear supernatant liquid separates 
out from the flocculent precipitate; if too little has been added, the supernatant 
liquid will appear milky ; if too much, it will have a redclish tinge. The sample 
is next filtered into a 100 cc. volumetric fiask, and the precipitate thoroughly 
washed with distilled water until the filtrate and washings aggregate about 100 
cc. The flask is then filled to the mark and the percentage of lactose determined 
by Benedict’s quantitative method [E. g. E., 25, p. 15]. About 16 cc. of the 
dfluted sample will be required to reduce completely 25 cc. of Benedict’s quanti- 
tative solution.” 


iBiochem. 55tseht., 8 (1908), Ko. 2--4, pp. 212-347, 



AGRIOULXtTEAL CHEMISTEY— AGEOTEOHNY. 507 

Experimental data indicate that very accurate results can be obtained %Yith 
the method. 

Experimental data comparing the delicacy of different tests for hydrogen 
peroxid in milk, L T. Darlington {Jour. Indus, and Elngin, CJmn,, 7 {1915), 
¥o, 8, p, 676), — Of the various reagents in general use for the detection of 
%drogen peroxid, p-phenylenediamin and benzidin were found to give the 
most delicate tests for its presence in raw milk. Quantities as low as 0.75 mg. 
in 100. cc. of milk could be detected by these reagents. In the amounts ordi- 
narily added to milk as a preservative, it could not be detected after 18 hours 
standing. 

The apparent effect of acetic a^cid upon the constants of butter fat, 0. 
BAHL3SIAN {Jour, ludus, mid Engin, Chem., 7 {1915), No. 8, pp. 680, 681 ). — ^When 
fats are separated from dairy products in the presence of strong acetic acid, 
some of the acid is retained mechanically by the fat and affects the re- 
fractometer reading, saponification value, and Heichert-Meissl value. Correct 
values for these constants may be obtained with the acetic-sulphuric-acid 
method by heating the fat at from 90 to 95° G. for one hour before making 
the determination. Hydrochloric and sulphuric acids, when used for the sep- 
aration of the fat, are not retained to any appreciable extent and give correct 
results, 

Chemical technology and analysis of oils, fats, and waxes, J. Lewkowitsch 
{London: Macmillan d Co,, Ltd,, 5. ed,, rev, and enl,, 1918, vol. 1, pp, XXI7+ 
668, figs, 59 1 1914, vol. 2', pp, XJV'i-944, figs. 19; 1915, vol. B, pp, figs, 

27). — ^An entirely rewritten and revised edition of that previously noted (B. B, 
E,, 21, p. 518), New analytical methods have been incorporated and an endeavor 
made to eliminate what has become antiquated. 

The quantitative determination of creatin in muscle and other organs, 
N. W. Janney and N. E. Blathekwick {Jour, Biol, Chem,, 21 (1915), No. 3, 
P'jg. 567~-582), — ^This includes a study of the origin of creatin and creatiniu, 
combined with an investigation of previously described procedures for the 
quantitative * determination of creatin in muscle and organs. The aT|jhors 
conclude that creatin and creatinin are probably not to be regarded as exist- 
ing in firm combination in liver and muscle, as acid hydrolysis of such ox*gans, 
previously freed of these substances by extraction, fails to'- yield additional 
creatin or its anhydrid.*’ 

Criticisms on previously described methods are offered and improved pro- 
cedures for the determination of creatin in muscle and other organs described. 

A method f or the determination of chlorids in small amounts of body 
liuids, F. O. McLean and D. D. Tan Slyke {Jour. Biot. Chem., 21 {1915), No. 
2, pp. 361-370), — ^The method was devised for using quantities of material as 
small as 0.5 cc. and to obtain an accuracy of 1 part per 100. The determination 
requires two steps: (1) Eemoval of proteins and (2) titration of chlorids. 

, The proteins may be removed by coagulation or by ignition, the results being 
identical by both methods. Coagulation is, however, simpler in routine work. 
After removal of the proteins ** the chlorids are precipitated in the presence of 
nitric acid by standard silver nitrate solution, the silver chlorid is removed 
by filtration, and the excess silver titrated with standard potassium iodid. 
The titration is performed in the presence of nitrous acid and starch, so that 
the first drop of iodid in excess of the silver present is changed to free iodin 
and gives the blue starch-iodin color. The optimum acidity for the end point 
is fixed by the addition of trisodium citrate in amount equivalent (one-thirdl 
molar) to the free nitric acid present Under these conditions one drop of 
excess fiftieth-normal iodid gives a color perceptible in 150 cc. of solution*” 
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The method is applicable to the determination of chlorids in blood, serum, • 
ascitic fluid, urine, pleural exudates, gastric juices, etc. 

A rapid method for determining calcium in urine and feces, H. Lyman 
(Jour, Biol, €hem,, 21 (1915), No. 3, pp, 551-556), —-A rapid method, consisting 
of three main steps, (1) isolation of the calcium as calcium oxalate, (2) solu- 
tion of the calcium oxalate in dilute acid, and (3) precipitation of the calciiAi 
as a soap and comparison of the cloud so formed with a standard in a Duboscq 
colox*imetei% is described in detail, 

A simple method for the determination of ammonia in urine, A, A. 
Bonnema (Ghem, Ztg,, 89 (1915), No. 82-88, p, 519). — ^The method devised is as 
follows : 

To 10 cc. of the urine in a 300-cc. Eidenmeyer flask 30 cc. of absolute alcohol 
is added, together with several small pieces of pumice stone and 0.5 gm. of 
unslaked lime. The flask is fitted with an adapter to which is attached a con- 
denser by a piece of rubber tubing. The flask is heated with constant shaking 
over a free flame and the distillate received in a 50 cc. graduate containing 
10 cc. of tenth-normal sulphuric acid. When the liquid in the graduate meas- 
ures 40 ce., the distillation is stopped. The contents of the graduate are trans- 
ferred to a flask, about 75 cc. of distilled water added, and the excess acid 
titrated with tenth-normal alkali, using 1 per cent p-nitrophenol or other 
indicator suitable for ammonia titrations. Claims made for the method are (1) 
that ammonia does not exist as ammonium hydroxid in alcoholic solution and 
hence distills over completely, (2) the distillate always consists of a mixture 
of water and alcohol, as does the residue in the flask, and (3) urea can not 
take up water in alcoholic solution and thus form ammonium carbonate. 

The formol titration method of Henriques and Sbrenseii (E. S. E., 23, p. 217) 
has been slightly modified for the determination of amino acids in urine. 

The gravimetric determination of tannic acid in tanning materials, A. 
Oawalowskx (ZtscJir. Amlyt Ghem., 5i (1915), No. 8, pp. 403-405). — In the 
method described, 50 gm. of bark or 15 gm. of other material, finely ground, 
is treated in a half-liter flask with 250 cc. alcohol-ether mixture, (1:2). The 
flask* is tightly stoppered and the material allowed to digest at room tempera- 
ture for at least one day. Ten cc. of the clear extract is evaporated to dryness, 
taken up r^flth 50 cc. of cold water (whereby the resins are precipitated), an<l 
25 ce. of the filtrate precipitated with basic copper acetate. The precipitate 
is filtered on a weighed filter and air dried, later dried to a constant weight in 
,a water bath, and ignited in a stream of air or oxygen until all the copper is 
changed to copper oxid and then in a stream of hydrogen to reduce the oxld 
to metallic copper, and the copper weighed. The difference in the two weights 
times 100 gives the percentage of tannin present in the material. 

The tannin content of Pacific coast conifers, H. K. Benson and T. G. Thomp- 
son iJQur . Indus, md Engin. Ghem,, 7 (1915), No. 11, pp. 915, 916, fig. f The 
experimental data reported show a tannin content of Douglas-fir sawmill bark 
of 6,34 per cent, while the cambium layer contained 9.92 per cent Sawmill 
bark of Western spruce contained 5.88 per cent of tannin. Fir waste is 
regarded as a suitable material for use in the tannin-extract industry. 

The application of the Bavis spot test in the preliminary eacamination of 
creosotes, H. Clouxey (Jour. Indus, and Engin. Ghm., 7 (1915), No. 11, pp. 
$28, 924, ^)- 

Practical white, sugar manufacture, H. 0. Pbinsen GEEumos (Lofidon: 
Norman Rodger, 1915, pp. XII +>184, pU. 5, fig^. ^a)*— This volume gives a com- 
plete and detailed practical account of the manufacture of white sugar, in- 
cluding the mechanical details of the process. The subject matter is divided 
into three main parts, (1) clarificaUpu of the cane juice, (2) boiling, curing, 
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and finishing white sugar, and (3) materials nsed in the mamifactiire of 
plantation white sugar. The analytical methods described in Part 3 are those 
employed at the eTava Sugar Experiment Station. See also a previous work 
(B. S. R., 22, p. 312). 

Utilization of American flax straw in the paper and fiber-board industry, 
J. L. Mereilu (U. S. Dept Agr, But S22 (1916), pp. 24, figs. 8 ). — ^From a series 
of laboratory experiments and mill tests, extending over a period of several 
years, it was found that by using a proper bleach a fairly good fiber board 
could be made from flax straw. Some of the material thus produced was sold 
to the trade without any complaint from the consumer. Flax tow, which con- 
tains much less woody material, wjis found to be more satisfactory than the 
straw and to produce a better quality of fiber board of medium thickness. The 
thin boards, however, were found to be somewhat soft, while the thick ones 
were somewhat brittle. It is indicated that the straw requires some previous 
treatment to remove at least a portion of the woody matter. 

The milk of lime process was used throughout, it being deemed the most suit- 
able under the experimental conditions. 

Yield of by-products from destructive distillation of some western coni- 
fers, H. K. Benson and M. Daeein (Jour, Indus, and Engin, Chem., 7 (1915), 
Eo, 11, pp. 916-918). 

Discoloration of maple in the Min, R. O. Jxjud (Jour, Indus, and Engin, 
Chem,, 7 (1915), No, 11, p. 920). 

METEOROLOGY. 

The dollar and cents value of California meteorology, P. A, Cabpent3SB 
(TJniv. Cal. Cfiron., 17 (1915), No. 1, pp. 78-90 ). — ^This article discusses briefly 
some practical applications of meterology in California, particularly the utili- 
zation of warnings of frost in the citrus region, hot waves and floods in south- 
ern California, and storms on the California coast The causes of these phe- 
nomena and means of protection ’'against frost are briefly discussed. Brief 
mention is made of an intensive climatological survey which was begun in 1914 
on a tract of land in southern California 5 miles wide and 15 miles long, ex- 
tending from the sea to an elevation of 1,500 ft., with a vie’^ to securing the 
best possible utilization of the land for town sites, country tomes, and intensive 
agriculture. 

The physician and the ‘Weather Bureau, F. A. Oaepenter (Jour, Amer, Med, 
Assoc,, 66 (1916), No. 1, pp. 6-11, figs, 4), 

The influence of the moon on weather changes and atmospheric dis- 
turbances, R. Fischeb S2 (1915), No. 7, pp. 161-165). — ^An- attempt is 

made in this article to correlate weather changes with the phases and position 
of the moon during 1914. It is indicated that a certain correlation was shown. 

Battles and rainfall, A. McAdie (Sd. Mo., 2 (1916), No. 2, pp. 110^178).— 
The evidence showing that there is no relation between battles (more especially 
gunfire) and rainfall is briefly presented, and reference is made to inquiries as 
to the cause of abnormal rainfalls. 

Instructions to river and rainfall observers, A. J. Henry (U, B. Dept. Agr., 
Weather Bur,, Instructions to Special Biver and Bainfall Ohserrers, 1915, pp. 
27, pi. 1, figs, 6).— These, the latest administrative instructions on this subject, 
were issued October 23, 1915. 

Instructions for the installation and operation of class evaporation 
stations, B. 0. Kabel (V, G. Dept Apr,, Weather Bur,, Imtrummt Din. Dire, 
L (1915), pp, 26, pis. 4, figs. 4).— These, the latest instructions on this subject, 
were issued Octob^ 10, 1915* . 
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On the measurement of dew, F. Bredia {Agr. Colmi. [Italy] ^ 9 {1915} y No- 12y 
pp. pis- 2y figs- B).— Improved methods and apparatus for measuring 

dew are described. 

The specific density of snow, F. Wengleb (Die spe^ifisoJie Diclite g^es Bclimes, 
Inaug- Diss-y Friedrich-Willielms TJmv-y 1914, pp- 86; ahs- in Wasser u- Abimsscr, 
9 (1915), No- 15y p. 520)-'— This is an inaugural dissertation dealing with the 
methods and results of the determination of the density of snow as affected 
by varying conditions of temperature, wind, depth, age, etc. The literature of 
the subject is fully reviewed with numerous references. 

Swedish meteorological observations, 19 IS and 1913 (Met. lakttag, Sverige 
(Observ- Met- Sued-), K- Svenska Tctensk- Akacl., 54 (1912), Bihang, pp- 11, 
pls- SO; 55 (1913), pp- 151)- — ^These are the usual meteorological summaries of 
observations made under the direction of the Central Meteorological Institute 
of Sweden. 

Bainfall observations, compiled by K, Diem (Bui. Deli Proof staf- Medan, 
No. 6 (1915), pp- y+640 ). — ^This is a compilation of rainfall observations since 
1875 at various places, especially on the east coast of Siimati*a. 

The relation of rainfall to the water supply for human consumption, 
industry, and agriculture, Geohmann (Steht die NicderscMagsmenge noch im 
Einklange mit dem WasserverhraucJi der Bevolkerung, Industrie, und Land* 
wirtsckaftf Leipsic: Schr. Oekomm, Gesell. Kmigreich Sachsen [1914], PP> 15, 
fig- 1). — ^The water supply is discussed in its relation to rainfall, evaporation, 
drainage, and run-off, assuming that each of the three latter accounts for one- 
third of the rainfall. The discussion is based in large part on rainfall and 
ground water measurements at Leipsic, Dresden, and Freiburg, the data for 
Dresden covering the period from 1867 to 1906. 

Observations on lightning strokes, Joseph (Allg, Forst u, Jagd Ztg-, 91 
(1915), July, pp- 165-170). — Data regarding lightning strokes in Hesse during 
1914, with special reference to the relative amount of damage done to different 
kinds of trees, are presented and discussed in this article. 

SOILS— FERTIIIZEES. 

Soil survey of JPattnall County, Georgia, A. K Taylor, T. D. Rick, G. Van 
Dutne, and B. H. Stevens ( U. S- Dept- Ag7\, Advance Sheets Field Operations 
Bur- Soils, 1914, PP- 4S, fig- 1, map l). — This survey, made in cooperation with 
the Georgia State College of Agriculture and issued December 27, 1915, deals 
with the soils of an area of 382,080 acres in southeastern Georgia, the surfaeo 
of which varies from flat to rolling. The greater part of the county is well 
drained, but there are extensive poorly drained stretches in the upland as well 
as on the terraces and in the stream bottoms.’* 

The soils of the county are of sedimentary and alluvial origin. Including 
swamp and peat, 27 soil types of 12 series are mapped, of which the Tlfton 
sandy loam and flne sandy loam are considered the strongest and most pro- 
ductive types., The Tifton sandy loam is the most extensive single typo, with 
the Norfolk sandy loam and sand second and third in extent. 

Soil survey of Clinton County, Indiana, W- E. Tharp, E. H. Peacock, and 
0. M. Bose (W- B- Dept Agr., Advance Sheets Field Operations Bur. Soils, 1914, 
PP- 28, fig, 1, map 1). — ^This survey, made in cooperation with the Indiana 
Department of Geology and issued December 80, 1915, deals with the soils 
on an area of 254,720 acres in north-central Indiana, the surface of which varies 
from gently undulating to moderately rolling. “The soils are derived from a 
comparatively shallow surface layer of silty material, usually less than 3 ft 
deep, overlying bowlder clay of great depth**' Including three miscellaneous 
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types, 10 soil types of 5 series are mapped, of wMch the Miami silt loam 
covers 63.T per cent and the Clyde silty clay loam 22.3 per cent of the area. 

Soil survey of Clarke County, Mississippi, A. L. Goodman and M. Jones 
( 17. Dept Agr., Advwnce Sheets Field Operations Bur, Soils, 19H, pp, il, fig, 
1, map 1).— This survey, made in cooperation with the Mississippi Geological 
Survey and issued December 31, 1915, deals with the soils of an area of 437,760 
acres in eastern Mississippi, lying wholly within the Coastal jpiain province. 
“It embraces three topographic divisions: (1) The uplands, Isuilt up of alter- 
nating beds of sands and clays, (2) second bottoms, or alluvial terraces, and 
(3) the broad alluvial first bottoms of streams, subject to frequent overfiow. 

. . . The topography of the uplands ranges from flat through undulating or 
rolling to hilly and ridgy. The stream bottoms and second bottoms are pre- 
vailingly flat. While much of the flat terrace land is naturally well drained, 
there are considerable areas that would be materially benefited by artificial 
drainage.” 

The soils are of sedimentary origin and range in texture from sands to clays. 
Including meadow, 30 soil types of 18 series are mapped, of which the Buston 
fine sandy loam is the most extensive type, with the Orangeburg, Kalmia, and 
Susquehanna fine sandy loams next in order. 

Soil survey of Grundy County, Missouri, A. T. Sweet and W. I. Watkins 
(J7. S, Dept Agr,, Advance Sheets Field Operations Bur, Soils, 19U, pp, 94, 
pis, fig, 1, map 1 ), — ^This survey, made in cooperation with the Missouri 
Experiment Station and issued January 17, 1916, deals with the soils of an area 
of 281,600 acres in north-central MissourL 

“ The topogi*aphy of the greater part of the county is rolling to very rolling, 
and consists of long ridges of upland separated hy long, broad, and nearly 
parallel valleys. The surface of much of the southwestern part is morje broken, 
but also includes undulating areas of importance.” All the upland is said 
to be well drained. 

The soils of the county are of residual, glacial, and alluvial origin. Eleven 
soil types of eight series are mapped, of which the Shelby loam covers 41.7 per 
cent, the Wabash silt loam 17.5 per cent, and the Grundy silt loam 17,1 per 
cent of the area. 

Soil survey of Scotts BlufP County, Nebraska, L. T. Skinnee and M. W. 
Beck (U. S, Dept Agr,, Advance Sheets Field Operations Bur, Soils, 1919, pp, 
4$, fig, 1, map t ), — ^Xhis survey, made in cooperation with the Nebraska Soil 
Survey and issued December 31, 1915, deals with the soils of an area of 462,720 
acres in western Nebraska. 

“ Scotts Bluff County ... is in the High Plains region, but most of its 
area lies within the valley of the North Platte River. . . . The topographic 
features of the county consist of (1) the remnants of the High Plains, (2) 
the escarpments, (3) the grade plains on the south side and across the north- 
east corner, (4) the ancient tei*race on the north side now eroded into a rolling 
topography, and (5) the modern undissected terraces and existing river flood 
plain.” On the basis of origin the soils of Scotts Bluff County are (1) residual, 
(2) alluvial, (3) eolian, (4) colluvial and alluvial-fan soils, and (5) miscel- 
laneous types. 

The rather constant winds of this region have considerably modified the 
surface of practically all the soils of the county. Exclusive of dunesand, 
meadow, marsh, rough broken land, and Bad Lands, 19 soil types of 9 series 
are mapped, of which the Mitchell very fine sandy loam, the Tripp very fine 
sandy loam, the Epping silt loam, and the Mitchell silt loam are, in their 
order, the largest in extent 
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Petrograplxy of some 2Tortli Carolina soils and its relation to their fer- 
tilizer requirements, J. K. Plummer (U* S* Dept. Agr., Jour. Agr. Eeseareh, 5 
(1915), No. IS, pp. 569-S81, pi. 1). — ^Mineralogical analyses made at the North 
Carolina Experiment Station of jSve samples of each of the soil series encoun- 
tered in the soil survey of the State of North Carolina are reported and dis- 
cussed. The methods of analyses used were essentially those compiled by 
MeCaughey andr Fry (B. S. E., 28, p. 812). 

Wide variations in mineralogical composition were found between the soils 
of the Appalachian Mountain, Piedmont Plateau, and Atlantic Coastal Plain 
provinces of the State. “ There is unquestionably a greater supply of minerals 
which carry the inorganic plant-food constituents in the mountain soils than 
are found in either the Piedmont Plateau or the Coastal Plain. Though many 
of the former soils are derived from the same rocks as those of the Piedmont 
province, the forces of erosion among those of the mountains cause them to 
contain minerals more nearly the same as the parent rocks than are found 
elsewhere.” 

It is concluded that definite information is required on the behavior of the 
various soil-forming minerals to the forces of weathering before positive con- 
clusions can be drawn on the availability of the plant food carried by the dif- 
ferent minerals. The jfverage results of seven years’ fertilizer tests with cotton 
on a typical Cecil clay loam soil, similar to those previously noted (E. S. E., 
81, p. 621), are also reported, which indicate that there are some relation- 
ships existing between the mineral component of the soil and the requirements 
of this plant for the three inorganic fertilizer constituents, phosphoric acid, 
potash, and lime.” 

Geology, hydrology, and mineralogy of the Province of San Iiuis, E. 
Obbth (Aifi. Min. Agr. Argentina, Beoo. Oeol., Mineral, y Mineria, 10 {WH), 
No. 2, pp. 64, pl^- 2, figs. 6). — ^This report deals with the geology, hydrology, 
and mineralogy of the Provlnee of San Luis in Argentina, and contains a 
bibliography. The hydrological section deals with the soils and vegetation, 
with particular reference to climatic factors affecting the water supply and to 
certain soils containing considerable amounts of alkali. Analyses of irriga- 
tion waters and alkali soils are included. 

Report on soils of Sierra Leone, D. W, Scotland {Ann. Ept. Agr. Dept. Sierra 
Leone, 1914, pp. 14-25), — ^This report deals with the general characteristics of 
the soils of the different districts of Sierra Leone and reports mechanical and 
chemical analyses of seven samples of representative well-drained typos. 

It is stated that the soils of Sierra Leone are of igneous origin and are about 
80 per cent laterite. The other types occurring are sands, sandy loams, and 
isolated pockets of clay. The results of tlie analyses are taken to imlicate 
that the soils are generally deficient in lime, total and available jjhosphoric acid, 
and reserve potash, but contain adequate supplies of nitrogen, humus, and 
available potash. 

Studies on the agricultural value of the silts transported by the streams 
of the Alps and Pyrenees Mountains, A. MfiNTz and E. Lain^! (Compt. Mend. 
Amd. Sci. [Paris], 160 {1915), No. 16, pp. 491-4^5).— In further studies of these 
slits (E. S, E., 88, pp. 718, 719) it was found that they are capable of influenc- 
ing both the chemical and mechanical character of soils. 

With reference to the content of fertilizing constituents they are considered 
equal to soils of average fertility, analyses showing nitrogen 0.7 to 1.2 per 
cent, phosphoric acid 0.8 to L5 per cent, and potash 1.5 to 2 per cent. When 
the clay content was high the potash content was found to vary from .S to 4 
per cent. The are also rich in calcium carbonate. 
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Physical analyses of the soils showed a great variation in permeability. The 
coarser silts showed the greatest permeability, but the silts held in suspension 
in irrigation canals were almost impermeable. The air capacity decreased and the 
moisture capacity increased with the density of the silt 

Owing to the large amounts of silt carried in suspension by some of the 
irrigation canals supplied by these streams, it is concluded that long-continued 
irrigation with such water is capable of modifying auite considerably the 
physical condition of soil by greatly increasing its content of fine particles and 
its water capacity and causing it to become compact, impervious, and poorly 
aerated. 

Soil productivity and agro-geological surveys, H. T. Peerae {Jom\ Canter- 
tnry Agrl and Past. Assoc,, sen, 3 {1915), pp. This article briefly 

outlines the development and economic value of soil surveys in this country, 
Kgypt, Australia, and New Zealand. 

On the probable error of sampling in soil surveys, G. W. Robinson and 
W. Lloyd {Jour. Agr. Sci. [England'], 7 (1915), No, 2, pp. 144-^53, figs, 8).— 
Laboratory experiments with 25 samples from a field of glacial drift soil and 
15 samples from a field of sedimentary soil are reported. The purpose was 
to obtain values for the probable field error due to the normal variation in 
the composition of the soil from point to point in a field. 

It was found ‘‘that an accuracy of 5 per cent in mechanical analysis is 
insured a probability of 4 : 1 by doing a duplicate analysis on six borings. For 
survey purposes this is probably sufficient, since it is not conceivable that 
variation in the amount of any fraction corresponding to 5 per cent (relative 
to the amount of the fraction) could have any effect on the properties of a 
soil. In the case of chemical analysis it does not seem that the same accuracy 
can be expected. ... In the case of a critical study of one soil, however, 
it would be necessary to reduce the errors much more by repeating analyses 
and increasing the number of borings.” 

A soil sampler for soil bacteriologists, H. A. Noyies (Scie^iee, n* ser,, 4^ 
(1915), No, 1079, p, S17).-^A sampler is described which, it is stated, will sample 
the soil under one system of cultivation as well as another and which becomes 
the soil container. It consists essentially of a brass tube 11 in. long with 
a cutting edge at one end furnished with a tight-fitting 2-in. brass cap. The 
open end is plugged with absorbent cotton. In using the sampler it is first , 
plugged and capped and sterilized by hot air. The cap Is then removed in the 
field and the sample taken by driving the sampler into the ground to the de- 
sired depth, removing, flaming, and recapping. 

New methods in soil protozoology, N. Kopeloff, H. O. Lint, and D. A. 
OoLEKAN (Science, n» ser,, # (1915), No. 1078, pp, 284-^86), — The substance of 
this article has been previously noted from another source (E. S. E,, 33, p. 809), 

Investigations on the distribution of Cyanophycese on and In di^erent 
soils, F. Esmaech (Eedwigia, 55 (1914), No, 4-^* PP* 224-^73, figs. 5), — Inves- 
tigations on the occurrence and distribution of Cyanophycese in from 35 to 45 
samples of the surface soil of each of several different German soils when culti- 
vated and uncultivated and in 129 samples of the subsoils of the same are 
reported. 

The percentage of samples of each surface soil containing Oyanophycea were 
as follow^s: Cultivated marsh soil, 95 per cent; cultivated loam soil, 94.6 per 
cent; uncultivated noSOist sand soil, 88.6 per cent; cultivated sand soil, 64.4 per 
cent; forest soil, 12,5 per cent; sandy heather soil, 9 per cent; and moor soil, 
none. These results are taken to Indicate that the occurrence and distribution 
of Cyanophycese in the surface soli depend largely on the content of moisture 
and of nutritive salts in the soiL 
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Cyanopliycece were found in 40 out of 45 samples of subsoils of cultivated 
sand, loam, and marsh soils. In all these cases Cyanophyceai had been found 
in the surface soil and the species in surface and subsoil corresponded per- 
fectly. This is attributed largely to cultivation. The algte wore also found in 
28 out of 32 subsoil samples of the same soils when uncultivated, although in 
several of these cases no algJB were found in the surface soil. It is concluded, 
however, that the occurrence of Oyanophyceae in subsoils of uncultivated soils 
is due largely to displacement from the surface soil by natural agencies. Cyano- 
phycese were found to be widely distributed in the deeper layers of moist sand 
soils from three different localities, while the subsoils of forest, heather, and 
moor soils contained practically none. 

Further experiments with sterilized and unsterilized subsoils inoculated with 
artificial cultures of CyanophycefB led to the belief that at least certain kinds 
of Cyanophyeeae can exist for a long time in the soil, depending largely on its ' 
content of nutritive constituents, but that Cyanophyceiu can only indirectly 
take a part in nitrogen fixation. The importance of further investigation along 
this line is discussed. 

A classified list of the species of Cyanophyceoe found is included. 

The effect of climate on soil formation, J. W. Leather (Jour, Agr, 

7 {1915) y B, pp, 155, With reference to a previous article 

by Bussell (E. S. E„ 81, p. 214) it is stated thai: the formation of the mineral 
framework of the lateritic and “black cotton” soils of India can not be at- 
tributed simply to either weather or climate. 

Observations on heating of the surface soil in 1914, MfiNCH (Naturw. 
Ztsehr. Forst u. Zantlio,, IB {1915), JSfo. d-7, pp, The results of obser- 

vations made in April, May, June, and July on the temperature of loose sandy 
and sandy humus soils ai*e reported, together with the corresponding metoro- 
logical data, the purpose being to determine the influence of lUeteorological 
conditions, the color and density of the soil, and the soil covering on soil tem- 
perature. 

It was found that the higher soil temperatures very frequently occurred on 
rather cool days. The soil temperature was also higher the drier, looser, and 
darker the soil. The damp soil never reached a temperature injurious to vege- 
tation. The deeper layers of loose soil subjected to direct sunlight were, how- 
ever, cooler than the deeper layers of dense soil. Bolling and packing of loose 
soils with lower temperatures in the deei)er layers and excessive surface evap- 
oration was profitable. JS^ext to that of raw humus, the highest temperature 
was observed in soil covered with pine needles. Heat radiation from tlie soil 
was found to be governed largely by the nature of the soil covering and the 
existence of side protections, such as trees and bushes. 

Soil gases, J. W. Leather {Jonr, Agr, Sci. imglandliy 7 {1915), No. pp. 
240 f 241 ). — ^The author interprets the results of previous experiments by Bus- 
sell and Appleyard (B. S. B., S3, p. 618) and of Similar oxperimenls by himself 
on Fusa soil as indicating that the gases, extracted from soils which hud been 
botttled, the air extracted, and the soU allowed to stand for one or more days, 
were of comparatively large volume and were “ formed and liberated gradually, 
presumably by bacterial action.” 

Soil gases* A. Appuetabb and E. J. Busselu {Jow* Agr. Sei (England], 7 
(1915), Wo. B, p. This is a reply to the above. 

Soil ventilation, A. and Q. L. 0. Howard (Agr. EeBmrdtk Imt Pusa ilndU^ 
52 (1915), pp. B5, fig. 1; ahs. in Intemat Imt. Agr. [Bomo], Mo. Bui. Agr. 
mm. md Plant DiseaseB, 6 {fBlSl, Wo. 7, pp. 918, Si^),*-This paper reports 
experiments on aeration of the alluvial soils of the Xndo-0angetle plain and 
the results of long continued observations on the infiuence, of soil ventilation on 
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crop growth. Several examples of damage to crops attributed to lack of air 
in the soil are described. 

The results of this study are taken. to indicate that one of the conditions 
for the best growth of crops in the alluvial soil is an ample supply of air for 
the roots, obtained by adjusting and maintaining the proper relations between 
the air and water in the soil. Water, when excluding air from the roots, was 
found to act as if it were a poison to crops. 

Soil colloids, P. Ehsenbero {Die BodenJcolloide* Dresden and Leipsic: 
Theodor ^teinkopff^ 1915 1 pp, XII-\-56B, figs, 8 ). — It is the pui'pose of this book, 
which is intended for agricultural chemists, scientifically inclined farmers and 
teachers, and students of agriculture, to summarize in usable form the present 
knowledge and practical applications of the colloid chemistry of soils which, 
while a relatively new branch, has been constantly growing in importance. 

The book is divided into three main sections. The first section briefiy 
sketches the history and scope of colloid chemistry and points out some of the 
characteristic properties of colloids in general. The second section describes 
the different types of soil colloids and their properties, more especially from 
the technical viewpoint. The third section, to which by far the most space is 
devoted, is a practical presentation of the behavior of the different soil colloids 
under the influence of the different natural and cultural agencies. 

The adsorptive power of peat moors, P, Rohland {Kolloid Ztschr,, IB 
{1915), No, 5-6, pp, “Esperiments are reported in which it was found 

that the adsorptive power of peat moor soil is similar to, but considerably less 
than, that of clays and clay soils. The peat soil also contained colloids capable 
of adsoi'bing analin, vegetable, and animal dyes of complex composition, but 
did not adsorb dyes of simple composition. Adsorption of ions was not observed 
w’ith peat soil. 

The formation of humic bodies from organic substances, W. B. BoTTOMtEV* 
(Biochem. Jour,, 9 {1915), No, 2, pp. 260-268), — ^An investigation of the rela- 
tionship between carbohydrates and the so-called “ humic acid *’ and ” hiimin ” 
substances from soil is reported. For the puipose of this investigation humic 
acid was assumed to consist of “substances thrown down as brown colloidal 
precipitates by mineral acids from the water or alkaline extracts of humus,” and 
humin of “ substances insoluble in water and alkalis, but rendered soluble by 
fusing with caustic soda or potash, from the solution of which humic acid can 
again be precipitated.” 

It was found that .sugars on boiling with hydrochloric acid yielded a mixture 
of humic acid and humin bodies, varying in proportion with the different sugars 
xised. The composition of “ natural ” humic acid from soil or peat, after piirifl** 
cation by alcohol, was found to approximate very closely that of ** artificial ” 
(sugar) humic acid. Humic acid and humin .were also produced from sugars 
by the action of various organic acids, lactic, acetic, propionic, butyric, etc. 
The action of heat alone on sugars produced humic acid and humin bodies, 
these substances being stages in the process of carbonization. Humic bodies 
were not obtainable from proteins free from carbohydrates. “ Tlie two groups 
of humic bodies, humic acid and humin, obtained artificially from carbohy- 
drates, indicate a basis for the natural processes of humus formation.” 

A list of references to literature bearing on the subject is appended. 

Amino-acid nitrogen of soil and tke chemical groups of amino acids in the 
hydrolyzed soil and^eir humic acids, R. S. Potteb and R. S, Bnybeb (Jour, 
Amer, Chem, ^og„ $7 (1915), No, 9, pp, .—Studies, at the Iowa Ex- 

periment Station, of soils receiving six different treatments and of peat soil 
are reported, the purpose of which was to correlate “ the amounts of the various 
chemical groups [E. S. B., 26, p. 22] (1) in the soil with its humic acid, (2) in 
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the soil and its humic acid with the kind of organic fertilizer previously applied 
to the soil, (3) in the soil and its humic acid with similar groups found in pure 
proteins, and (4) to compare the amounts of amino-acid nitrogen, as such, in 
the soil with that found by hydrolysis.” 

It was found that the amount of nitrogen precipitated from a neutralized 
alkali esti’act of soil varied in a qualitative way inversely with the strength of 
the acid. The amount of humin nitrogen extracted by dilute alkali from soil 
was very high when compared with the amounts in proteins. Dilute alkali did 
not extract any typical class of organic compounds from the soil. The amount 
of amino acid and peptid nitrogen in soil was found to be very small when 
compared to the amounts of amino acids formed by hydrolysis. 

Transformation of vegetable compounds into humus, A. Tnusov {SelsJc, 
Klios, % Lmov., 248 (1915), July, pp, -—Experiments are reported in 

which it was found that the humification of various organic compounds consists 
of both chemical and biological processes, woody substances being humified by 
chemical compounds and fungi, albumin by biological processes alone, and 
substances containing tannin and chlorophyll by chemical processes alone. 
The process of humification was aided by good aeration and relatively high 
temperatures. The time necessary for complete humification of the various 
compounds varied, albumin requiring a longer period than* lignin substances 
containing tannic acid and chlorophyll. Starch was humified very slowly. 
Water extracts of undecomposed woody substances were very active in humus 
formation. Humus was not formed from proteids from substances containing 
tannic acid and chlorophyll, and was formed from lignin only when that sub- 
stance decomposed together with albumin. 

The effect of removing the soluble humus from a soil on its productive- 
ness, W. Weis (Jour, Agr, [England], 7 (1915), No. 2, pp. 248-25 $). — 
Experiments under laboratory conditions with a medium garden soil and a 
typical loam soil to determine the influence of extracting the soluble humus 
with fifth-normal hydrochloric acid and 2 per cent sodium hydroxid on the crop 
of wheat, mustard, and rye, and on the nitrate and ammonia content of the soil 
are reported. 

It was found tliat approximately equal total yields both of dry matter and 
nitrogen were obtained over four successive crops from both untreated and 
extracted soils. “ It appears that the removal of the soluble Immus had no 
effect In diminishing the productiveness of the soil, in spite of the fact that the 
soil used was known to respond to nitrogenous fertilizers. . . . The removal of 
the soluble humus increased the amoimt of ammonia but diminished that qf 
titrates in the soil, and the sum of ammonia and nitrate was usually less than 
in the untreated soil. The numbers of bacteria, however, were considerably 
increased. No marked difference was produced where 0.5 per cent untreated 
soil was added to replace the bacterial flora that might have been destroyed by 
the acid and alkali treatment.” 

The loss of nitrogen and organic matter in cultivated Kansas soils and the 
effect of this loss on the crop-producing power of the soil, 0. 0. Bwanson 
(Tram, Earn. Acad. Sci., 2T (1914), PP* 87-96).— The substance of this article 
has been noted :^om another source (E. S. E., 33, p. 803), 

The soili The principles of maintaining soil fertility, M. F. MiLZEa (Men. 
Ept. Earn. Bd. Agr., 19 (191$-14), pp. 468-4^$, ifiga. B). — ^The substance of this 
article has been noted from another source (E. S. E., 23, p31S). 

How every plantation manager ought to analyze his soils, (Trop. 

Life, 11 (1915), No.' 10, pp. 185-l88f'flg^* S’). — ^The use of so-called pot culture 
analyses to determine the nutritive element relatively in minimum in the soil, 



SOILS — ^FEBTILIZEES. 517 

followed by field trials, is suggested as tbe best method for determining the 
fertilizer requirements of a soil. 

A short survey of present views on the relation of fertilizers to soil fer- 
tility, F. B. Gutheie (iSpt AmtraL Assoe. Adv, Sci, U pp. 6^^661).-— 

In a brief review of recent experimental work conducted in this country and 
abroad regarding the relation of fertilizers to soil fertility, it is pointed out 
^‘that the action of fertilizers is not confined to supplying the crop with 
food . , . and that fertilizers influence the physical structure of the soil and * 
also its biological and chemical conditions in a great variety of ways *, further, 
that we have to take into account a large 'number of factors which influence 
the fertility of the soil, and which are quite independent of its supply of plant 
food, . . . Fertilizers may exert an influence on the toxic matters produced 
in the soil, , . . and quite remarkable effects are produced by substances added 
in quantities much too minute to act as nourishment to the plant.” 

Influence of different fertilizers on the growth of important crops, A, 
Mausbeeo {Illus. Landw. Ztg., B5 (191B), WoB. IB, pp, 15, 16; U, PP> SI, S2),— 
The substance of this article was contained in a previous report (E. S. B., 30, 
p. 219). 

Tests relative to mixing fertilizers with seed, 1912-1913, L. BEtoairifeEE 
and J*. Oabtier (Ann. Mole Wat. Agr. Origmn, i {191B), pp. 1--1B, figs. 2).— 
Tests, on a deep siliceous clay soil, a shallow limestone soil, and a limy clay 
soil rich in organic matter, to determine the effect on the yield of barley, closer, 
and vetch of mixing phosphatic fertilizers with the seed and sowing the mixture 
from a seeder showed that such mixing resulted in a decided increase in grain 
and straw in the case of vetch and clover, and a slight decrease in the case 
of barley. 

Further tests with oats and beets, using 12 different nitrogenous, phosphatic, 
and potassie fertilizers, showed that the nitrates of sodium and calcium, 
ammonium sulphate, dried blood, superphosphate, slag, potassium chlorid, mag- 
nesium sulphate, and a so-called radio-active fertilizer can be safely mixed 
with oats seed. Mixing the oats seed with potassium sulphate decreased the 
yield of grain and mixing with cyanamid was decidedly injurious to the plant 
The growth of beets was very unfavorably influenced by mixing the seed with 
cyanamid and to a less extent by mixing with potassium chlorid, manganese 
sulphate, and the radio-active fertilizer. Only a slight increase in yield was^ 
obtained by mixing the beet seed with the other fertilizers. 

The composition, storage, and application of farmyard manure (Jour. Bd. 
Agr. iLondonl, 22 (1915), Wo. 2, pp. 1S1--1B5). — ^TMs work has heen more fully 
reported in bulletin form (B. S, B., 32, p. 818). 

Experiments with liquid manure, X Yogeb (Mitt. Dent Landw. Geselt, BO 
(1915), Wo. Slf, pp. Jf98-^02). — ^Laboratory experiments with cow urine are 
reported, the purpose of which was to determine (1) the influence of aeration 
on the niti^ogen content of liquid manure, (2) the transformations undergone 
by liquid-manure nitrogen after absorption by peat litter, and (3) whether 
or not the nitrogen of peat-litter liquid-manure mixture reaches the soil in 
available form. 

It was found that no fixed relation existed between the nitrogen content of 
fresh urine and its specific weight Urine stored for four weeks in air showed 
evidences of ammonia formation, but only slight nitrogen losses. Slight 
aeration of the urinf produced only a very gradual ammoniacal fermentation. 
When air was excluded from the urine by an oil covering there were no 
appreciable nitrogen losses, while without the oil covering and with long, 
exposure the nitrogen losses were marked. Ammonia formation continued 
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under the oil coYering for three months, most of the nitrogen being changed 
to the ammonia form. These results are taken to indicate that to obtain 
the best results with liquid manure it should be well mixed with the soil. 

It was further found that nitrogen losses were large from thin layers of 
urine and small from thick layers. In both cases the addition of solid 
manure particles and peat litter increased the nitrogen losses. Nitrogen 
losses were greater from peat-litter urine mixtures in loose condition than 
when compact. In all such cases some of the nitrogen of the urine was trans- 
formed into insoluble form, especially in the loose mixture. These results 
are taken to indicate that urine nitrogen fixation in insoluble form can occur 
to an undesirable extent in peat litter. It is suggested, therefore, that where 
peat litter is used for the absorption of urine the resulting mixture foe kept 
dry and practically unaerated. 

Experiment on the action of different air-nitrogen fertilizers, L. 
and P. liATiTG iPrakt Bl. Pflanseribau u, Schut^^ n. ser*^ 12 (1914), No. 11^ pp. 

— ^Pield fertilizer experiments with barley and potatoes on a stony soil 
to determine the relative values of lime nitrogen, calcium nitrate, sodium 
nitrate, ammonium sulphate, ammonium nitrate, urea, and urea nitrate as 
sources of nitrogen, when applied in amounts equivalent to 0.4 and 0.6 kg. 
of nitrogen per 100 square meters (about 35.6 and 53.4 lbs. per acre) before 
seeding and as a top-dressing, are repoi-ted. 

'Almost all the fertilizers had the most favorable influence on barley 
when applied as a top-dressing, especially lime nitrogen, which had the least 
favorable influence when applied before seeding. When the fertilizers were 
applied before seeding, plowing in generally proved to be better than harrowing 
in. The best results were obtained with potatoes when ammonium sulphate 
and sodium nitrate were applied and harrowed in before seeding, but with 
the exception of lime nitrogen the remaining fertilizers gave4he best results 
when used as a top-dressing. It is concluded that the use of lime nitrogen 
as a top-dressing may be safely recommended for grains but not for potatoes, 
as it gave the best results with potatoes where harrowed in before planting. 

Experiments with, different phosphatic fertilizers on the experimental field 
of the Norwegian Moor Improvement Association of Mare, J. Lknde-Njaa 
(Meddel Norsks Myrselsh., 11 {191S), No. 4, pp. 110--1H, figs. 2; ahs, in ZcntbU 
Agr. Chem., 44 {^915)^ No. 2-S, pp. 9^8 ). — ^Field fertilizer experiments on a 
humus moor soil with oats and peas are reported, the purpose of which was to 
compare the fertilizing value of Thomas slag, superphosphate, Norwegian 
nitrate phosphate (containing 4.18 per cent of nitrogen and 26.87 per cent 
of total phosphoric acid, of which 78 per cent was citrate-soluble and B per 
cent water-soluble), Norwegian ammonium phosphate (containing 11,69 per 
cent of nitrogen and 59.9 per cent of water-soluble phosphoric acid), an^ a 
Belgian phosphate, of which the phosphoric acid was largely insoluble. The 
phosphates were added in amounts corresponding to 100 kg. per hectare (89 
lbs. per aex'e). 

it was found that the crops responded as well to the nitrogen additions as to 
the phosphoric acid applications in spite of the relatively high nitrogen content 
of the soil. The water-soluble phosphates gave the best results, followed by 
the Thomas phosphate and the nitrate phosphate. The Belgian phosphate, 
while applied in excessive amounts, had practically no effect. The peas re- 
^nded most to addffions of water-soluble phosphoric aciJ!. 

The influence of phosphatic fertilizers on root development, K. D. Watt 
(Bpt Austral. 4ssog. Adi^. Set., 14 U91B), pp. 661*B65, fig. i). --Observations 
made at a number of Australian experimental farms on the influence of 
readily available phosphatic fertilizers on the growth of wheat plants, especMly 
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in the early stages, led to the conclusion that one of the beneficial effects of 
superphosphate on wheat (and probably other agricultural plants) under 
semiarid conditions is that it causes the young plant to send its roots quickly 
into the subsoil, thereby increasing not only its moisture absorbing capacity, but 
also increasing very greatly the volume of soil from which it can draw its 
moisture supply.’* 

Experiments with steamed bone meal, J. GyAefAs (KisMet, Kmlem,, IB 
{1915), No. 4, pp, 699--717). — ^This gives results of experiments conducted at 
the agricultural experiment station at Magj^ar Ovar, Hungary, from 1910 to 1913, 

. comparing superphosphate with Thomas slag meal and steamed bone meal. Tak- 
ing the results with superphosphate as 100, the results with the other two (which 
gave similar results) were as follows: With winter wheat, straw 94, grain T0.5; 
with winter rye, straw 58, grain 62 ; vrith potatoes, 75 ; and wdth stock beets, 88. 

Bock phosphate in Hew Zealand: Its value to the Dominion, B. C. Aston 
(New Zeal. Dept Affr,, Indus., and Com. Bui. 54, n. ser. (1915), pp. 24, figs. 9 ). — 
This pamphlet discusses in a general way the occurrence, distidbution, and value 
^ of phosphates in New Zealand. 

Potash, T. B. Keitt and O. J. King (South CaroU^ia 8ta. Bui, 182 (1915), 
pp. S-16). — ^This bulletin deals wutli the importance of the proper conservation 
and use of natural and domestic sources of potash in view of the situation 
caused by the European war. Attention is called to the value for this purpose 
of tobacco stems and stalks, animal manures, wood ashes, crop residues and 
other plant materials, and mucks, and chemical analyses of these materials 
made at the station and obtained from various other sources are reported. The 
' liberation of soil potash by the proper use of sodium nitrate; organic matter, 
and lime is also discussed. 

, With reference to soil and crop requirements for potash, work at the different 
substations in the State is reviewed, which shows that the soils of the Coastal 
«Plain section of the State require more potash than those of the Piedmont 
region ; also, that better results are obtained where the application is made to 
cotton. . . . There is only a small profit from applying potash to grain 
crops at the prices "'that formerly prevailed, and of the ordinary field crops 
cotton is the one that will return the gi*eatest value in increased production. 
... At the Pee Dee Station the corn yield was actually less where potash 
was, applied. . . . The Olemson experiments show identically the same 
yield for three years without potash as with potash. Where twice the normal 
quantity of potash was used the yield was lower than where no potash 
was used.” 

Eertilxjser experiments with common salt and potash salts, P. Bolin 
(Meddcl. Centralanst Borsoksv, JordhrulcsomrMet, No. 94^ (1914), pp* 15 ). — 
Fertiliser experiments with beets and turnips on a variety of soils to deter- 
mine the extent to which common salt may be used as a substitute for potash 
salts are reported. Common salt was used at the rate of 480, kg. per hectare 
(427.2 lbs. per acre) and a 37 per cent potash salt at the rate of 200 kg. per 
hectare. 

The two salts gave practically the same results with sugar beets, although 
neither materially increased the yield. Turnips showed a smaller potash re- 
quirement than sugar beets. Where common salt vms used in a complete fer- 
tiliser mixture, increases in crop yields were obtained. The conclusion is 
reached that 37 per cent potash salts may often be replaced by common salt 
for fodder roots, beets especially. It is also concluded that increased yields 
produced by additions of potash salts are not due solely to thj^fact that potas- 
sium Is an ^sential nutritive element 
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The maintenance of soil fertility. — Liming the corn crop, C. E. Thoene 
{Mo. Bill. Ohio Bta., 1 (1916), Ko. 1, pp. gMO).— Continuing field experiments 
at the station previously noted (E. S. B., 32, p. 31), it was found that the 
crop of corn was always increased by liming, whether the soil was manured or 
not. It is stated, however, that the favorable effect of liming on Wayne County 
soils is not obtained on all Ohio soils. At the Germantown test farm in Mont- 
gomery County experiments on the use of fertilizers and lime on crops grown 
in a rotation of corn, wheat, and clover on an upland clay soil showed that 
the gain for lime would barely pay for the liming. “At the Miami County 
experiment farm the effect of lime appears to be somewhat greater than at 
Germantown, but considerably below that shown in Wayne County. . . . 

“ While it may be doubtful whether it will pay to use lime for ordinary crops 
in western Ohio, it will quite generally be advisable to lime the alfalfa crop.’* 

The cost of agricultural lime, C. W. Montgomery" (ilfo. Bui. OMo Bta., 1 
{19 tB), No. i, pp. 31, 32 ). — ^The costs of obtaining agricultural lime at the Cler- 
mont and Hamilton counties expei’iment farms were found to be governed 
largely by local conditions, 

Lata and discussion on the value of activated sludge as a fertilizer, E. 
Bartow and W. D. Hatfield (Engiu. and Contract., 44 {1915), No. 2$, pp. 4H‘- 
4^St fiffs. 4; Jour. Indus, and Engin. Chem., 8 {1916), No. 1, pp. 17-20, figs. 4). — 
In connection with experiments noted elsewhere (p. 591) further pot culture 
experiments (E. S. B., S3, p. 423) with wheat on sand to determine the ferti- 
lizing value of activated sludge as compared with that of dried blood when 
added in amounts furnishing equivalent amounts of nitrogen are reported. 
The sludge used contained 6.3 per cent total nitrogen, 2.69 per cent phosphoric 
acid, 4 per cent ether-soluble matter after three hours’ extraction, and 11.8 
per cent ether-soluble matter after 16 hours’ extraction. The growth of wheat 
fertilized with sludge was much more rapid than that fertilized with dried 
blood. 

A second series of pot cultures comparing the sludge with dried blood, sodium 
nitrate, ammonium sulphate, and gluten meal confirmed the results of the 
first experiments. Plat experiments with radishes and lettuce, using equivalent 
amounts of dried and extracted sludge, showed marked increases in crop with 
both sludges, the results being slightly in favor of the extracted sludge. 

The results of these experiments are taken to indicate that the nitrogen of 
activated sludge is in a very available form and that activated sludge is 
valuable as a fertilizer. 

Activated sludge experiments at tTrbana, Illinois {Engin. News, 74 (1915), 
No. 2$, pp. 1096, The substance of this article is contained in the above. 

The value of filter press cake as a fertilizer, W. E. Cross ‘and L A. Belile 
{Ren. Indus, y Agr. Tucaindn, 5 (1915), No. 9. pp. The fertilizing 

value of sirup sludge from sugar refineries is discussed, and analyses of seven 
samples are reported which show that the phosphoric acid content varied from 
S.D4 to 7.81 per cent, the nitrogen content from 1.87 to 2.75 per cent, the lime 
content from 2,95 to 11.2 per cent, and the organic matter content from 50.77 
to 70.98 per cent Three of the samples contained 5.05, 4.49, and 3.26 per cent 
of citrate-soluble phosphoric acid. On the basis of these results and those ob- 
tained by others it is thought that this material should be of value as a fer- 
tilizer, especially for sugar cane, 

Beport on commercial fertilizers, 1915, E. H. Jenkins and J. P. Street 
(Connectiout State Bta. Rpt. 1915, pt. 1, pp. i— 70). “This report discusses the 
fertilizer situation in Connecticut, with special reference to the importance .of 
cons^vation an*use of natural fertilizer resources, and reports and discusses 
the results of actual and guarantied mdj^m and valuations of 625 samples of 
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fertilizers and fertilizing materials offered for sale in Connecticut during 1915, 
together with analyses of 103 samples of miscellaneous wastes and by-products, 
including sheep manure, tobacco stems, muck, peat, leaf mold, ground lime- 
stone, lime waste from an acetylene gas plant, wood and limekiln ashes, a 
kelp fertilizer, garbage siftings, gelatin roller waste, glue factory refuse, chim- 
ney soot, and ash from the layer of material underlying a peat and lignite bed. 

Commercial fertilizers, H. E. Guetis et al. (Kentucky Sta, BuL 189 (1914) ^ 
pp. 6S1-752). — ^This bulletin contains the results of actual and guarantied 
analyses and valuations of 1,193 samples of fertilizers and fertilizing materials 
offered for sale in Kentucky during 1914, 

‘‘The results of these analyses show that in most cases the samples have 
come fully up to the guaranty, or where there is a slight dehciency in one in- 
gredient it has been made up by an excess in one or both of the other ingre- 
dients. In a few instances the deficiency in one ingredient, while fully made 
up by an excess of the other ingredients, is still too low to be considered 
acceptable.” 

The fertilizer inspection for 1915, B. E. Cueey and T. O. Smith (Neio 
Hampshire Sta. Bui. 176 (1915) ^ pp. S-11). — ^This bulletin contains the results 
of actual and guarantied analyses of 158 samples of fertilizers and fertilizing 
materials offered for sale in New Hampshire in 1915. 

Beport of analyses of samples of commercial fertilizers collected by the 
commissioner of agriculture during 1915 (New York State Sta. Bui 410 
(1915), pp. 475-550). — ^This bulletin contains the results of actual and guaran- 
tied analyses of 868 samples of fertilizers and fertilizing materials collected 
for inspection in New York during 1915. 

Analyses of commercial fertilizers, E. N, Bbackett et ae. (South CaroUm 
Sta. Bui. 181 (1915), pp, 58).— This bulletin contains the results of actual and 
guarantied analyses and valuations of 1,229 samples of fertilizers and fertiliz- 
ing materials offered for sale in South Carolina during 1914-15. Of these, 288 
samples failed to meet the commercial value based on their guaranties. 

AGBICXriTTJEAI BOTANY. 

The water relation between plant and soil, B. E. LmNosTON and L. A. 
Hawkins (Carnegie Imt Washington Puh. 204 U915), pp, 3-48, figs. 6 ). — ^The 
authors give an account of a study of the relation between the diurnal march 
of the transpiration rate and the corresponding march of the water-attracting 
power of the soil in the case of potted plants. Three plants each of vetch, 
broad bean, and coleus were grown in cylinders provided with automatic irri- 
gators. Weighings and readings of the irrigators, atmometers, etc., were fre- 
quently made, and the data tend to show some of the relations between the 
water requirements of the plants and their surroundings. 

In the studies reported, the only immediate conditions markedly altering the 
soil moisture content were those furnished by the plant itself. These condi- 
tions acted through the actual rate of root absorption, which tends to dry the 
soil layers adjacent to the absorbing surfaces. Aside from growth and other 
water-consuming processes of the plants themselves, the actual rate of absorp- 
tion by the roots Was found to be controlled by the evaporation rate, which was 
controlled In turn partly by internal conditions and partly by the evaporating 
power of the aerial surroundings. The data here obtained bring out an impor- 
tant feature of the daily march of the conditions considered, showing a high 
region for the day and a low one for the night, although there is a shifting, by 
a few hours backward and forward, of the time at which thq^ various maxima 
81501®— No. 
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ocoiir. It appeared in general that the soil was dried out appreciably by root 
absorption in the neighborhood of the roots, and that this partial desiccation 
usually lagged considerably behind its primary cause, rise in transpiration rate. 
This lag rendered the attraction of the soil for water noticeably high for some 
time after the transpiration rate had attained its low night value. To what 
degree the lag occurred in the plant and to what degree in the soil intervening 
between roots and the irrigator cup has not as yet been determined. 

A bibliography is given. 

Hourly transpiration rate on clear days as determined by cyclic environ- 
mental factors, L. X Bsicios and H. L. Shantz (U, Dept. Agr., Jour. Agr. 
Research, 5 {1916), No. U, pp. 683-650, pis. B, figs, In continuation of 

other studies on water reG[uirements of plants (E. S. R., 32, p. 127), the authors 
have undertaken a series of transpiration measurements with a view to deter- 
mining the relative influence of various environmental factors on the transpira- 
tion of different plants. The methods and apparatus used were similar to those 
previously described (E. S. R., 34, p. 226). The present paper deals with 
measurements of transpiration at Akron, Colo., on clear days in relation to 
environmental factors, the plants used being wheat, oats, rye, sorghum, alfalfa, 
and amaranthus. In addition to determining transpiration, records were made 
of radiation intensity, air temperature, depression of the wet-bulb thermometer, 
evaporation, and wind velocity. 

Composite graphs are presented to show the mean hourly transpiration rate 
for each of the plants considered. On the basis of the form of the curves, the 
transpiration graphs may be grouped into two classes having characteristic 
features. The cereals show marked changes in the foi'm of the transpiration 
graph in the forenoon, unaccompanied by corresponding changes in the environ- 
mental factors. On the other hand, the forage plants and amaranthus give little 
or no indication of such a change. The flattening of the graphs in case of the 
cereals is believed to be due to some change in the plant, resulting in a reduction 
in the ti’anspiration rate below what would' be expected from the form of the 
curve duidng the early morning hours. 

The hourly transpiration rate of cereals on clear days increased steadily, 
though not uniformly, from sunrise to a maximum value, usually reached 
between 2 and 4 p. m., after which it fell rapidly to the night level. In the 
case of sorghum, alfalfa, and amaranthus, the transpiration curves were some- 
what moi*e symmetrical, reaching their maximum between noon and 2 p, m., 
after which they fell approximately with the radiation. Wlien all the moan 
hourly values were expressed as a percentage of the maximum, the radiation 
intensity was found to rise in advance of tnin^flration and to fali either In 
advance of transpiration or with it, depending upon the plant considered. Froip 
this it is considered that radiation may be looked upon as the primary causative 
factor in these cyclic changes. 

If the environmental factors are considered as independent, their relative 
influence on transpiration, it is said, may be determined by the method of least 
squares. 

Hotes on plant chemistry, P. Q, Keegax (Wiem. News, 111 {1615), No. ^899, 
pp. BB9, i90). — ^This is a discu.ssion of PtcriJlmn aquiliivum, Lychnis cUoiea, 
Byperimm perforatum, and Nym>pliwa aJha, dealing principally wdth the chemi- 
, co33^ituents of these plants and more or less with their anatomical sti'uc- 
tures, inodes of life, habitats, and products. 

Carbohydrate transformations in sweet potatoes, H. Hassklbkxno and L. A. 
Hawkins (U. B. Dept Agr., Jour. Agr. Research. 5 {1915), No. 13, pp. $43- 
560).^ln continmtion of studies of carbohydrate transformation (E. S. E., 32 , 
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p. 688), the authors give an aceoiint of investigations to determine the progress 
of carbohydrate transformation as influenced by different temperatures, etc. 
The sweet potatoes were studied during a period of 10 or 12 days, immediately 
after they had been dug, at 30, 15.5, and 5® C., and a second lot, which had 
been in storage during the first 12 days, was investigated for another period 
of equal length after the expiration of the first. 

From the data obtained, it appears that in the carbohydrate transformation 
in stored sweet potatoes, starch is first converted to reducing sugar and cane 
sugar is synthesized from the reducing sugar. The rates of starch hydrolysis 
and of sugar synthesized in a general way conform to the Tan’t Hoff tempera- 
ture rule for rales of chemical reactions. At high temperatures the reactions 
are rapid at first, but soon become slower and approach an end point. At low 
temperatures the rates are slower and the end point is so shifted as to permit a 
greater concentration of sugar. The reactions are said to be continuous. 

In the growing sweet potato the concentration of sugar remains comparatively 
low, the extensive conversion of starch into sugar apparently being inhibited 
by the activity of the vines* When the vines are destroyed and the flow of 
materials to the roots is interrupted, the carbohydrate transformations charac- 
teristic of stored sweet potatoes are begun, even if the roots are left in the 
ground. 

Bespiration in higher plants, F. W. Negeb (Naturwiasenschafte^ii, B {1915) ^ 
ISfos, 19, pp, 288-2)2, figs* 2; 20, pp, 2)9-253, 8). — Discussing previous obser- 

vations regarding the behavior of stomata in relation to gas exchanges, the 
author states that in case of a fir twig exposed to sulphur dioxid gas after a 
portion had been partly isolated by bending at a certain point, the foliage of the 
portion beyond this point was retained in a green state, while that of the other 
portions became discolored and dropped off, as is common in case of smoke 
injury. The leaves of the portion beyond the Injury were found to have closed 
their stomata, apparently on account of the partial drying of the leaves. 

Experiments with Bmnymm japonica showed j:hat infiltration occurs more 
readily in leaves injured by the presence of sulphuric acid evaporating from 
an aqueous solution thereof than in case of normal foliage. Plants seem unable 
to protect themselves against noxious gases in the air, the stomata apparently 
forming the chief means of access to the susceptible tissues of the leaves. 

Other factors claimed to be more or less influential in stomatal behavior are 
discussed, such as illumination, temperature, moisture, age of leaves, daily and 
seasonal periodicity, transpiration, and altitude. 

Two types of leaves are distinguished as significant in this connection, namely, 
homobaric, in which there is free communication between all tlie intercellular 
spaces, and heterobarlc, in which sharply defined areas are hermetically sealed 
apart. The former class corresponds somewhat roughly to the evergreens, the ' 
latter to deciduous plants* 

Belation of catalase and pxidases to respiration in plants, C. O. Apble- 
MAN {Mm*ylani Bta. But Idi {1015), pp. M, flga* 2; ahs, in Jour, Was7i, Acad, 
Bek, 6 {191$), No, ), p. jfi?*!).— -After a review of some of the more important 
literature relating to catalase activity in connection with respiration, the author 
gives an account of experiments carried out with potatoes in which he under- 
took to determine the relation of catalase and oxidase activity in the potato 
juice and the intensity of respiration in the tubers under different conditions. 

The rate of transpiration was found to he influenced by various treatments, 
“and it also varied in different parts of the same tuber and in tubers of different 
varieties. The data obtained are considered by the author to indicate that 
the oxidase content of potato juice gives no indication of .the intensity of respi- 
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ration in the tubers, but that catalase actiTity in the potato juice shows a very 
striking correlation with respiratory activity in the tubers. 

The r61e of oxidases in respiration, G. B. Beed {Jour. Biol. Ohem.f 2B (1915), 
No, 1, pp, 99-111, pi. 1), — Studies made on several plants are held to show that 
the oxidation of 1 per cent Spitzer’s I’eagent (an aqueous solution of 1 per 
cent paraphenylenediamin and saturated a-naphthol) in plant cells frequently 
proceeds most rapidly in the region of seinipermeable membranes, although 
in many nuclear and all the plastid surfaces observed such activity was absent. 
The oxidation is not prevented by the' destruction of the membranes, but is 
stopped by the addition of agents which inhibit oxidases. 

Experiments with animal tissue are said to indicate that oxidase enzyms are 
the active agents in the intracellular oxidation observed to proceed after 
the destruction of the membranes but not after the inhibition of the oxidases. 

The view is expressed that if the formation of indophenol may be taken in 
general as a measure of the total oxidative activity of the cell, it may be con- 
cluded that the oxidases are the essential agents in bringing about this reaction. 

The distribution of invertase in beets at different stages, H. Colin ( Compt. 
EeM, Acad, Sci, [Parish 160 (1915), No. 24, pp. 777-779).— It was found that in 
normal beets of the first year, the amount invertase increased from zero at 
the collar through the petioles to a maximum in the leaf blades. The central 
leaves showed the largest proportion, which, however, was slightly exceeded by 
that, in leaves bleached in darkxiess. 

In beets of the second year’s growth, invertase increased from zero at the 
coUai* through the lower and higher portions of the stem and the leaf blades, 
reaching the maximum in the inflorescences. 

Studies on phototropism, W. H. Aeisz (Ree. Trav. Bot, NHrlamd,, 12 (1915), 
No, 1-2, pp. 44-216, pi. 1, figs. 11). — ^Tliis is an extended account of a sludy on 
phototropism in Avena seedlings exposed to illumination from one, two, or all 
sides, the results from which are discussed in considerable detail. 

The final hydrogen ion concentrations of cultures of Bacillus coli, W. M. 
Olabk (Jour. Biol. Cheni., 22 (1915), No. 1, pp. 87-98, fig. 1). — ^A further study 
by the author of the organisms employed in the work reported by himself in 
connection with Bogers and Evans (E. S. B., 33, p. 631) is described, in which 
the final hydrogen concentrations attained in the fermentation of dextrose and 
lactose by several cultures of B. coU in a variety of media have been measured 
electrometrically. 

The values obtained agree remarkably for any given medium, and the final 
hydrogen ion concentrations differ so little that this work is considered as con- 
firming the claim that the final hydrogen ion concentrations are a physiological 
constant for B. coli. The differences which are observed to occur must, however, 

, it is thought, he taken into serious consideration in dealing in any rigid wmy 
with the specific effects of the hydrogen ion. It is considered that for certain 
practical purposes the final hydrogen ion concentrations furnish data of much 
greater significance than can be obtained by the employment of titrimetric 
methods to measure the acid productivity of these organisms, 

Becent observations on the chondriosomes of epidermal cells of the flowers 
of Iris germanica, 1, II, A. Guilliermond (Conipt. Rend. Boc. Biol. [Parish 
18 (1915), No. 9, pp. 241'-249, figs. 11). — ^The author describes and figures the 
various stages of development of chondriosomes in epidermal cells of /, gcr- 
mmiica, the elaboration of starch, xantbophyll, oil globules, etc., thereby, and 
the transformation of the chondriosomes into chromoplasts. Brief discussion 
is also given of the technique employed, which is claimed to render these obsor- . 
vations easy of verification. 
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On the electric charge of the protoplasm and other substances in living 
cells, J. F. McClendon (Internal Ztschr, Pliys, Cliem. Biol., 1 {1914), No. 3-4, 
pp. 139-162, fig. 1; aU. in Jour. Chem. Soc. [London], 108 {1915), No. 629, T, 
p. 109). — It is stated that although the anthocyanin in the vacuoles of living 
cells of red cabbage is red and electrically positive, it becomes blue and elec- 
trically negative before the death of the cells, which results if alkali be added 
to the medium. The pigment thus behaves as an amphoteric electrolyte. The 
electrically negative character of protoplasm has not been shown to be due to 
its alkalinity, although this is considered possible. 

The function of chlorophyll, P. MaziS {Compf. Rend. Acad. &ei. [Paris], 
160 {1915), No. 23, pp. 7S9-Vf2) Previous work (E. S. B., 31, p. 221) has been 
followed up with studies on maize, in which a nutritive solution of high concen- 
tration produced chlorosis and diminution of transpiration. 

Chlorosis is thought to be rather a means of defense to the plant against 
too high temperatures than a purely pathological symptom. Chlorophyll is 
thought to play a physical rather than a chemical part .in the higher plants. 

Pollen formation, L. Guignaed {Conipt. Rend. Acad. Sci. [Paris], 160 {1915), 
No. 14f PP- — Reviewing some reported exceptions to the usual modes 

of cell division in pollen formation, successive bipartition and simultaneous 
quadripartition, considered as characteristic, respectively, of the monocoty- 
ledons and dicotyledons, the author adds to these a number of cases of his own 
observation in different species and discusses the possible significance of the 
facts observed. 

A new cyanogeniferous genus of tbe papilionaceous legumes, M. Gaud 
(Compt Rend. Acad, BcL [Paris], 161 {1915), No. 1, pp. 10, 11). — ^The author 
reports the presence of hydrocyanic acid in Oniithopus compressns and 0. per- 
pusillus, and apparently also in 0 . roseus and 0. eWacteatiis. 

The acid secretion of the gram plant, Oicer arietinum, D. Xj. Sahasbautjddhe 
(Agr. Research Inst Pusa Bui. 4^ (1914) , PP- 12). — ^The author has made a 
study of the secretion on the leaves of the gram plant, said to be the most com- 
mon of the pulse crops in India. The secretion contains principally acids, of 
which malic acid constitutes approximately 94 per cent, oxalic acid nearly 6 
per cent, and other acids very small propoi'tions. 

There is a marked rise in acidity at the time of flowering and another at the 
time of pod formation, the maximum of acid corresponding to the full develop- 
ment of the pods, just before they begin to dry. The proportion between the 
acids remained remarkably constant from the tenth to the seventeenth week. 
Pruning increased considerably the total acidity in the plant, computed on the 
basis of dry material. 

Frequent washing appears to exhaust the acid-producing power of the plant, 
while washing at periods of six days apparently gives the maximitm of product 
without detriment to its vitality or seed production. It is thought that the 
production of acid by the plant may reach a point of commercial importance. 

Apparently the acid is produced most abundantly on those portions of the 
plant characterized by certain multicellular knobbed and stalked hairs, which 
are described. 

The physiological action of the salts of aluminum upon plants, E. Kbatz- 
HANN {Bitsher. K. Ahad. [yiema], Math. Naturw. Kl., 123 (1914), II, 

III, pp. 211-283; al)3. in Internat. Inst Agr. [Rome], Mo. Bui. Agr. Intel, and 
Plant Diseases, 6 (1915), No. $, pp. 40S, #4).— This is a report, with discussion, 
’ of studies regarding the effect of aluminum on the color of plants, or portions 
thereof, containing anthocyanin, and oh starch formation and plasmolysis, 
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also of studies regarding the poisonous action of aluminum salts, their eifects 
on the development of fungi, and the question as to whether aluminum is a 
nutritive element, the results obtained by the author being discussed in con- 
nection with those by some other investigators. 

Salts of aluminum of 0.005 per cent concentration hindered the growth of 
Zea Timys, Yicia faha, Lens esculenta, Eelianthus amims^ etc., while 0.0001 
per cent somewhat increased growth. Aluminum nitrate showed a toxic effect. 
Aluminum sulphate in concentrations of 0.005 per dent to 0.1 per cent strongly 
increased growth and fructification of Aspergillus niger in the presence of 
glycerin, but growth and fructification were checked when glycerin wdth pep- 
tone w^as added. Aluminum nitrate of 0.01 per cent concentration favored 
growth of the prothallia of Equiseturi anwnse when these were grown on agar 
with mineral salts. 

The influence of some organic poisons on plant cells, T. Weevebs (Ree. 
Trav, Bat N^^erlanrJ,, 11 (IQH), No. 4, pp. Sm-^4L flff- 1).— This is a somewhat 
detailed account of studies on the effects, at different concentrations and at 
constant or variable temperatures, of some organic substances on beet root 
parenchyma. 

It is stated that in high dilutions quinin nydrochlorid and chloral hydrate 
required a very long time to produce fatal effects. Combinations of these and 
some other organic poisons with organic salts, chiefly of alkali and related 
metals, w^ere studied, and in these cases the toxicity of the organic poisons was 
found to be weakened by the presence of the metals. Trivalent ions w^ere more 
effective than bivalent ions, univalent ions being also without effect. The 
presence of hydroxyl ions generally opposed the toxicity of the poisons. The 
combined influence of poisons and salts was noted in both cell membrane and 
protoplasmic colloids. The possible significance of the observed facts is 
fliscussed. 

Smelter fumes injury to vegetation, G. P. Weldon (Mo, Bui, Com, Eort, Cah, 
4 (I^IB), No. 5-d, pp, %40--24Q, figs. 14),— -The author has collected samples of 
more than 40 different species of plants, all of which displayed the character- 
istic forms of bleaching or burning of the leaves due chiefly to sulphur dloxid 
gas. It is stated that while it is easy to identify cases of severe injury where 
the plant is exposed constantly to the action of the gas, it is different wrhen 
the exposure is intermittent, while to determine the extent of the Injury is 
often very difficult or impossible. 

Such factors as moisture, winds, air currents, and drafts from canyons are 
discussed. It is said to be possible often to detect the odor of sulphur dloxid 
at 20 miles distant from its source, and it is thought that this slight concentra- 
tion may cause injury by bringing about a weakening of the plants* Striking 
differences in resistance are noted even in individual trees of the same species, 

The effects of this gas upon plants, upon productiveness, and upon the ap- 
pearance and prosperity of the country are also discussed. 

Sexual reproduction, its nature, origin, and consequences, P, A. Banobabd 
iBotanistCf IS, set,, No, 4^ (1^14), pp. iSSSSS), — ^This is a discussion of the 
phenomena and results of sexual reproduction as seen in higher plants, and of 
analogous behavior in the lower forms. 

The phenomena of sexuality in the Hredine®, Mme. P. Moeeatt (Botanists, 
IS, ser,, No, 4-^ (i914)t pp. 145-284^ pls, 14, figs. S ), — Following a brief sketch 
of earlier contributions, this article deals mainly with the phenomena of 
eytogamy, karyogamy, and chromosome reduction, as shown in a variety of 
species of Gredinese, and the probable significance of such phenomena in rela- 
tion to the evolution of sexuality. An extensive bibliography is appended. 
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(The chromosome view of heredity and its meaning to plant breeders, 
E. M. East {Amer. ISfat, 49 {1915), No. 581 pp. 457-^494, figs. 5).— This is a 
discussion of data hearing upon the relative importance of the cell nucleus 
and cytoplasm, the morphological and physiological individuality of the chro- 
mosomes, and Mendelian inheritance in connection therewith. The evidence is 
considered to indicate with a reasonable degree of certainty that the chro- 
mosomes are the chief if no^t the sole bearers of hereditary determinants of body 
characters, and that their behavior is a rough indication of the mechanism of 
heredity. 

The bearing of the above facts on plant and animal breeding is discussed in 
regard to the relations of chromosomes to somatic characters, and the relations 
of normal as well as of peculiar or unusual chromosome behavior to the trans- 
mission of characters. , 

An extensive bibliography is appended. 

Inventory of seeds and plants imported by the Office of Eoreign Seed and 
Plant Introduction during the jmriod from July 1 to September 30, 1913 
(17. S. Depi. Agr., Bur. Plant Indus. Inventory No. {1915), pp. 74, pis. 6 ). — 
In this inventory, notes are given, of nearly 600 lots of seeds and plants secured 
from miscellaneous collectors for distribution by the OiBce of Foreign Seed and 
Plant Introduction, many of the numbers having come from collections made 
by Meyer in China and Wight in South America, 

FIELD CEOFS. 

On the influence of planting distance on the yield of crops, P. J, CKtr- 
TENDEN {Jour. Roy. Hort. 80 c., 41 {1915), No. 1, pp. 88--9S, figs. 2 ). — ^In order to 
determine the influence of planting distance on crops, plats consisting of three 
and four rows of turnips spaced IS in. between the rows and 4 ft. 6 in. between 
the plats were grown as early and as late crops. Data showing the compara- 
tive weights of tops, roots, and whole plant of individual rows are given. 

In two cases only, in the 3-row plats, the roots produced by the inner row 
were of a higher average weight than those of the corresponding outer rows. 
In no case did the average weight of the tops from an inner row plant exceed 
the highest of the corresponding outer rows, and in only one case did the total 
average w'eight of a plant from an inner row equal that of the highest corre- 
sponding outer row. 

Data show that in the 4-row plats ** in no case did the weight of roots from 
an inner row exceed that from one or other of the corresponding outer rows, 
and in only six of the 88 opportunities did it exceed that of the lower of the 
outer rows. Taking the combined weights of tops and roots, in only two plats 
did the total weight of an Inner row exceed one or other of the corresponding 
outer rows, and in none was the highest yield given by an inner row. In every 
case but one the lowest yield on the plat, whether of tops, roots, or total, was 
in an inner row,” 

Reclamation of swamp land, J. Deem {Jour. Agr. INew Zeal.}, 11 {1915), 
No. 5, pp. 422 -^ 424 , figs. S ). — ^This article gives a method for transforming swamp 
land in New Zealand from almost useless grazing country to good cattle- 
fattening land. The method consists in fllrst draining the land with ^ open 
ditches; plowing to a depth of 4 or 5 in.; seeding turnips, which are -pas- 
tured ofl by cattle and followed with a crop of rape which is pastured ; and 
then sowing with Italian rye grass and clover. 

Irrigated agriculture in the San Luis Talley, V, M. Cone and A. Kezeb 
{Colorado Bta. Bui. 209 (1915), pp. MS) .—This bulletin describes the San Luis 
Valley agricultural conditions and gives suggestions for the production of 
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alfalfa, peas, wheat, oats, barley, emmer, rye, sugar beets, potatoes, flax, and 
sweet closer. A chapter is devoted to the injuries to crops caused by the 
depredations of rodents. 

Breeding millet and sorgo for drought adaptation, A. 0. Dillman ( U. 
Dept, Agr, Buh 291 {1916), pp. 19, p/s. S).— This bulletin discusses the place of 
millet and the saccharine sorghums (“sorgos”) in the agriculture of the 
Great Plains, and gives results of recent breeding work (E. S. R., 24, p. 436) 
in an effort to produce varieties that would be more drought-resistant than 
those grown at present. 

** The drought adaptation of millet is due largely to its early maturity and 
low-water requirements, while sorgo has, in addition to these two valuable 
characteristics, a remarkable ability to endure drought. Even though its 
growth is severely checked during a period of drought, it will resume growth 
upon the return of favorable conditions. It has been shown that millet and 
sorgo require less water for the production of a ton of hay than any other 
crops that have been tested in the central Great Plains. The Kursk and 
Siberian varieties of millet have given larger yields of hay than other varieties 
of this crop tested in the northern Great Plains. In each of these varieties a 
strain has been selected which is believed to be much superior to the parent 
stock. . . . 

*‘A strain of sorgo has been developed by selection which is especially 
promising for this region and for higher altitudes farther south the Great 
Plains. In favorable seasons the larger growing sorgos produce a larger ton- 
nage than this dwarf type, but in dry seasons the latter will yield at least as 
heavily as the larger varieties. This type is very early, maturing seed in a 
period of about 90 days, and can often be used as a catch crop where other 
crops have failed. It produces seed freely, and the farmer can easily raise 
his own supply of seed for forage planting. On account of the smaller size of 
the plants this dwarf sorgo can very well be planted thicker than the larger 
growing varieties. This new variety lias been named Dakota Amber sorgo. 

** Sorgo will probably produce a larger tonnage of fodder than any* other 
annual forage crop of this region. ► At Akron, Colo., sorgo has produced 40 
per cent gi*eater yields than millet At Newell and Ardmore, S. Dak,, also the 
results have been in favor of sorgo. In a 7-year test at Newell sorgo has pro- 
duced 51 per cent more fodder than corn. Dakota Amber sorgo has prodxtced 
on the average 40 per cent more forage per acre than Su<lan grass in tests at 
Newell, Akron, Ardmore, and Mandan. It is believed that Dakota Kursk 
millet and Dakota Amber sorgo will prove valuable additions to the list of 
forage crops adapted to the northern and central Great Plains.’* 

Grades of hay and straw (Cedar Point, Ohio: National Hay ABSoeiation, 
Inc., 1915, pp. IS).— A pamphlet giving the grades of hay, Johnson grass, Ber- 
muda hay, Lespedeza hay, alfalfa hay, and straw, and rules for inspection and 
weighing. 

farming, with alfalfa bacteria culture, E. W. Philo {[Blmira, W, T.]: 
AtitJwr, 1918, pp. 78, figs, 29),— 'A pamphlet in which the author gives %is 
experiences in improving worn-out soils, chiefly by the use of alfalfa and sweet 
clover. Methods are given for testing the soil, giwing bacteria for inocula- 
tion, applying baeten'a and material to the soil, and pasturing alfalfa with 
dairy cows, beef qpttle, swine, and poultry. Some general topics are discussed, 
including the production of poultry and potatoes. * 

Treatment of bean seeds with a solution of iron sulphate, I»* E. M. Tahoas 
iWstac. Agr, Cent. {Mewico} Cire, 50 {19H), pp, ^),— A treatment of several 
varieties of beans with a 1 per cent solution of iron sulphate for five hours 



PIELD OBOPS. 


529 


resulted in larger yields tlian when the beans were treated for three hours. 
A treatment of the more delicate varieties with a 0,5 per cent solution of iron 
sulphate for five hours was more satisfactory than the other methods tried. 

Corn, M. L. Bowman {Waterloo, Iowa: Waterloo Publishing Co., 1915, pp. 

pis. 11, figs, 199 ), — ^This is a completely revised edition of the 
hook by the author and B. W. Orossley, previously noted (B. S. 21, p. 134). 

Purthei* evidence of the immediate effect of crossing varieties of corn on 
the size of seed produced, T, K. Wolite {Jour, Amer, Soc, Agron., 7 {1915) t 
Zo. 6, pp, ^d5-278). — ^Tliis gives the results of weighings of kernels of crosses 
made between eight varieties of corn, five of which were white dents and 
three yellow dents. The factors of dominance of yellow color and of xenia 
u^ere used to identify the pure-bred from the hybrid seeds on the same ear. 
Mixed pollen was used in each case. 

“ The beneficial effect clue to crossing vaideties in corn frequently appears in 
the current crop as well as in the first generation, being manifested in the 
increased weight of the hybrid seeds. In the crosses obtained, 56.8 per cent 
produced profitable increases in yield (weight of kennels) and in 13.5 per cent 
the increase was slight. In 24.3 per cent of the crosses the decrease w^as 
marked and in 5,4 per cent it was slight The largest increase was 16.04 per 
cent and the gi’eatest decrease 13.45 per cent. ... 

“ The increases and decreases are not confined to any certain varieties. How- 
ever, Gold ^Standard and Collier Excelsior gave decreased kernel weights in 
a larger number of crosses than any of the other varieties used. Ail the crosses 
were made between distinct varieties and not between strains of the same 
variety. In a previous experiment [at the Virginia Station (E. S. R., 29, p. 533) ] 
larger increases in yield -were obtained in the latter case than in this experi- 
ment.’’ 

Farm practice in the cultivation of com, H. R. Cates (U, Sf. Dept, Agr, 
But, S20 {1916), pp. 66, figs. 40 ). — ^This publication reports an extensive study 
of cultural practice with corn, in line with that previously noted (E. S. R., 28, 
p. 233). It gives the reKSults of surveys of 21 regions in the corn belt, each 
representing about 25 farms, with a view to determining the causes of existing 
differences in practice. A record was taken from each farmer visited, showing 
in detail his tillage practices with corn and also the general practices and con- 
ditions on his farm. These conditions are discussed and data given in tabular 
form, but “ no attempt has been made to make recommendations based on the 
results of these studies.” 

Growing com in Kansas, C. C. Cunningham {Kansas Sta. Bui, 205 (1915), 
pp. 7--46, figs. 10 ). — This bulletin gives information based in part on experi- 
imental data and in part on the practices of farmers in different sections of the 
State. The suhlects discussed include rotations for corn, varieties, cultural 
methods, and behavior of corn in storage. A chapter on insects injurious to 
corn, by J, W. lilcCoiloch, is included. 

Fertilizer experiments with corn, L. E. M. Vaegas {Estao, Agr, Gent, IMea:- 
ico) Circ. 49 {1914), PP* 6, pis. S ). — ^Fertilizer experiments carried out in Ihe 
federal district of Mexico showed that the application of a complete fertilizer, 
Including lime, gave the largest yields per unit area, but that lime, potash, and 
phosphoric acid without the nitrogen gave the largest net returns. 

Community production of Egyptian cotton in the tTjited States, O. S, 
ScoFTELu, T. H. Keaiiney, 0. X Beanp, O. E. Cook, and W. T. Swingle {U, 
Dept, Agr, Bui, SS2 (1916), pp, 30).— This bulletin Mis how Egyptian cotton 
production became established in the Southwest as a result of community 
action, describes the present status of the industry, and gives the reasons for 
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GDCOiiraging the growth of this type of cotton in the United States. Attention 
is also directed to the conditions which appear to be indispensable to its suc- 
cessful commercial production in this country ; that is, under irrigation and in 
the absence of the boll weevil. 

« The history of the establishment of Egyptian cotton production in the Salt 
Eiver Valley is believed to have more than a special or local interest since it 
offers a good illustration of the numerous biological, agronomic, social, and 
economic difficulties encountered in developing a new agricultural industry and 
furnishes suggestions as to how these complex and diversified problems may 
be successfully solved. That cooperation is the keynote of success has become 
very clear in the progress of the present enterprise.” Cooperation has been 
maintained among investigators, the administrative officers of this Department, 
growers, and manufacturers. 

“The policy of [this Department] in encouraging the production of long- 
staple cotton on the community basis is beginning to be appreciated by manu- 
facturers and buyers, many of whom now realize that in order to obtain year 
after year ample quantities of cotton of unchanging character they must look 
to localities where the farmers are organized to grow only one kind of cotton, 
to prevent deterioration of the type by seed selection, and to class and market 
their crop as a unit.” 

A list of publications bearing on Egyptian cotton growing in the Southwestern 
States is appended. 

Kafir corn (“dari”) from SoutB Africa (But Imp. Imt [So. Kmsington]t 
18 {1915), No. 8, pp. 879, 880). --This reports chemical analyses of white, red, 
and mixed Kafir corn grain, showing the moisture, protein, fat, starch, fiber, 
and ash contents. The nutritive ratio and food units of the different samples 
are also given. 

Sun-sprouted seed potatoes, W. J. Green (Mo. Bid. Ohio Sta., 1 (1916), No. 
1, pp. 15’-20, figs. B ). — This article describes methods of sprouting seed potatoes 
in partial sunlight before planting. The advantages of seed potatoes so 
sprouted are claimed as conservation of vitality and early maturity of the crop. 

Report of the officer in charge of the Brickly Pear Experimental Station, 
Rulacca, from Hay 1, 1914, to April 80, 1915, X White-Haney (Am, Rpt. 
Bgpt. Pvh. Lands Queensland, 1914, PP^ 71*S8, pis, 15). — This is a continuation 
of work previously noted (E, S. R., 83, p. 2S3). 

A list is given of the materials more or less injurious to the Dulacca pest 
pear, comprising both solids and liquids which were used as injections, sprays, 
or vapor charges. The methods employed in the destruction of this weed were 
the injection of a solid specific or of a liquid specific or solution of specific 
into the second segment from the top of a branch ; the spraying of a specific 
or a solution of specific over the aerial part of the plant by means of either an 
ordinary spray pump or an atomizer pump; and the evolution of gas or vapor 
charges over the aerial parts of the plant. The conclusions drawn are as 
follows : 

“ The most effective specific yet applied to the plants in the form of solid 
injections, liquid Injections, or spray is arsenic acid (arsenic pentoxid). The 
most effective gas treatment is produced by the fumes of arsenic trichlorid ; the 
best season for the application of poisoning by any of the previously mentioned 
methods is during the summer and early autumn. The success of the under- 
fmldng is largely dependent on the rainfall prior to and after poisoning, prob- 
ably more especially on the former,” , * 

Experiments in the propagation of the wild coidiineal insect as a parasite 
of the p^t pear have been tried, but they indicate tl;iat th^e is no positbUlty of 
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acclimatizing the insects and inducing them to multiply on and ultimately 
destroy the weed. 

Production and utilization of rape seed (.Bui, Imp, Imt, [So, Kemington}, 
IS (1915), No, S, pp, 452-460), — This article discusses the cultivation of rape 
(Brassica campestru) as a fodder and as an oil-producing plant; gives the 
properties and uses of rape oil and its substitutes ; and discusses rapeseed cafee 
and meal, including chemical analyses. Notes on the trade in rape seed, oil, and 
cake in the Indian Provinces are also included. 

Inflorescence of rice, B. Maeoaeelli (dior, RisieoU,, 5 (1915), No, pp, 
872-^78, figs, 4)- — '3?his article describes the inflorescence of rice and discusses 
the phenomena of fertilization. 

Dominant and recessive characters in wheat hybrids, H. Steauss (Domi- 
nansi und ResessivUdt hei Weiisenbastarderh, Inaug, Diss, Univ, Oottingm, 1914, 
pp, 52, pi, 1; ahs, in Ztschr, Pfimizen^ucJit,, 2 (1914), No, 4, VP- ^IS, 519 ), — ^This 
monograph gives results of a study of the awn, color, and hair characters 
of 30 Fi hybrid wheats obtained by the use of 10 different varieties at Gdttingen 
in 1913. 

It is noted that the generally accepted dominant characters of awnlessness, 
brown color, and hairiness of the glumes showed many exceptions which may 
have been caused by accidental selfing. Instead of the awned characters show- 
ing complete recessiveness it is noted that a large proportion were intermediate 
between awned and awnless, 286 plants being intermediate, 29 awnless, and 12 
awned. In regard to glume color, the majority (211) showed brown, IT white, 
and 45 light brown, indicating an intermediate coloring. 

Study of the segregation of hybrid wheat in the Pa and Ps generations, 
A. Henkemeyeb (Jour, Lcmdw,, 6S (1915), No, 2, pp, 97^124), — ^Thls article pre- 
sents data regarding the awn, color, and hair characters of the Fa and F? 
generations of six wheat hybrids originally made and studied in their Fx 
generation by H. Strauss at Gbttingen in 1913, as noted above. Tabular data 
show the absolute and theoretical ratios of the characters awn and awnless, 
hairy and smooth, and brown and white glumes for both parents and offspring. 

The author concludes that each character considered by itself segregates 
regularly in the ratio 3 : 1, When two of the characters are considered com- 
bined the ratio follows 9 : 3 : 3 : 1 and when three are considered they segregate 
in the ratio 27:9:9:9:3:3:1. 

Kesults of seed tests for 1915, F. W. Tayeor and F. S. Prince (New JSamp- 
shire Bta, Bui, 177 (1915), pp. 19), — ^Tliis gives results of the testing and ana- 
lyzing of 42 samples of seed voluntarily sent in and of 80 samples collected by 
an authorized representative of the station. 

The vitality of seeds passed by cattle, J>, Milne (Agr, Jour, India, 10 
(1915), No, 4^ PP- 858-869), — ^This paper gives results of experiments in feeding 
whole wheat and gram seeds to bullocks and determining their vitality after 
being voided by the cattle. 

The results of 13 tests with whole wheat show that in some cases as much 
as 20.5 per cent of the grains passing a single bullock germinated and produced 
strong healthy plants, while the smallest figure obtained from a single animal 
was 9.6 per cent. The time required in the case of both wheat and gram for 
the first appearance of the undigested grains after the experiment began was 
13.5 hours. Large numbers of kernels of gram also appeaared undigested but 
practically none of these genninated. Incidentally it was noticed that the 
seeds of piazi (AsphodeUs fistnlosus), bathu (Chenopodimm album), and rawari 
(Lathyrm aphaaa) were found in the dung, and experiments showed that they 
germinated. 



532 


EXPEBIME1ST STAHOlSr BBOOBE. 


Turnip weed (Bapistrum rugosum), H. W* Andeew (Jour, Dept, Agr, So, 
Aust, 19 (1915), No, 5, pp. figs, 6).— This article notes the wide distri- 

butfon and vigorous growth of the turnip weed. It is stated that it often 
attains a height of 8 ft under favo 3 «p.ble conditions, and may foe found in all 
cultivated fields. 

HORTICULTtJEE. 

Tests with, nitrate of soda in the production of early vegetables, J. W. 
Lloyd (UMriois Sta, Bui m U915), pp. fig. i).— In the experiment here 

repeated, which was started in 1907 and continued through six years, top- 
dressings of nitrate of soda were made to growing crops of radishes, turnips, 
beets, onions, spinach, lettuce, cabbage, and caulifiower. One plat each of the 
different vegetables received applications of nitrate of soda at intervals of one 
week, another at intervals of two weeks, and a third was left untreated as a 
check. The number of applications of nitrate of soda and the amount of ma- 
terial used varied with different seasons and different crops. The results for 
each season, as measured by yields, are reported in detail and discussed. 

The investigation as a whole leads to the following conclusions: “Under 
the soil and climatic conditions attending these tests, nitrate of soda usually 
does not induce an excessive development of foliage on the common early root 
crops, radishes, turnips, and beets, without a corresponding development of the 
root Top-dressings of nitrate of soda may reasonably be expected to have a 
beneficial effect upon the following crops of early vegetables on well-manured 
brown silt loam in the corn belt: Radishes, turnips, beets, spinach, cabbage, 
and cauliflower. The beneficial effect may consist in a higher percentage of 
plants reaching marketable size or condition within a given time, greater size 
of the individual specimens, or greater total yields. (If the stand were uniform, 
the last two points would be correlated.) 

‘‘Under the conditions of these tests the benefits to be derived from top- 
dressings of nitrate of soda to onions and head lettuce do not appear to be 
sufficiently marked or consistent to warrant the use of this fertilizing material 
on these crops. Nitrate of soda applied at intervals of two weeks seems to be 
fully as effective as when applied at more frequent intervals, even though the 
aggregate amount of material is correspondingly less ; in many cases it is more 
effective. * 

“Under the conditions of these tests the beneficial results of using nitrate 
of soda in the production of early vegetables do not appear to be so pronounanl 
as results which have been reported from certain other sections of the country.'* 
Hushroom grovTing, B. M. Dtjogab (Neto YorTo: Orange JuM Co., t915, pp, 
ym+BSO, pU, 5i).— This work comprises a treatise on mushroom cultoe and 
spawn making, together with a classification and discussion of the more im- 
portant and widely distributed genera and species, of mushrooms. Brief 
accounts are also given of certain cultural practices and exploitations in 
foreign countries, including some observations on European truffles, African 
and Asiatic terfas, and a general description of the foreign market for wild 
mushrooms. 

Morphological and biological researches on the cultivated radishes, 
Yvonnb TEotJAED BtoiXE (Am, Scl Agrmz., 4 , ser,, 8 (1914), No, 6, pp, ^95-422, 
figs, 22), historical study of the cultivated radishes, conducted with special 
reference to securing some information relative to the origin of this vegetable, 
A bibliography of cited literature is included. 

The present article preceded and is apparently introductory to the full 
report of the author’s morphological and biological researches on the cultivated 
radishes (E. S. R., 33, p. 638). 
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Colonial plants. — Alimentary and medicinal plants, H. Jxjmelxe {Lcb 
Cultures Ooloniales, Plantes Alimentai/res et Plantes MMicinales, Paris: /. 
Baiimre S Bon, 1915, rev, and enl, ed,, pp, 108+122+127+120+111, figs. 

In the present edition of this work (B. S. R., 31, p. 235) the subject matter, 
in addition to being revised and enlarged, *^has been combined in one volume, 

Emit growing, — I, Planting and grafting; II, Pruning of fruit trees, P. 
Passy (Ahoricuftiire Fruitier e. — I, Plantation et Gre'ffage; II, Taille des Arhes 
Fruitiers. Paris: J, B. BailUere d Son, 1915, rev. and enl. eds., vols. 1, pp. 108, 
figs. Jf.6; 2, pp. 100, figs. 61 ). — These are the first two of a series of six volumes 
which are to comprise, as a whole, a treatise on fruit growing. 

Volume 1 is divided into two parts, the first of which deals with nuritery 
practices and the location and establishment of various tj’pes of fruit gardens 
and plantations, and the second takes up in detail the principles and technique 
of grafting. In volume 2, part 1 deals with the principles and technique of 
pruning, and part 2 discusses methods of pruniug and training the trees into 
various forms and shapes. 

Propagation of fruit trees and shrubs, A. Z. Salvadobes {Bol. Min, Agr, 
[Buenos Aires}, 19 {1915), No. 8-9, pp. 577-620, figs. $4 ). — ^A popular treatise 
on methods of plant propagation with special reference to fruit trees, vines, 
and slirubs. 

The summer pruning of a young hearing apple orchard, L. D. Batchelob 
and W. D. Goo»si*EED {Utah Sta. Bui. 14 O {1915), pp. S- 14 , figs. 2 ). — ^The results 
for four seasons are given on summer-pruning experiments with apples which 
were started during the summer of 1911. The work was conducted with 
5-year-old Jonathan and Gano trees growing on a rich sandy loam, free from 
seepage in a semiarid climate, with an abundance of irrigation ^Yater available. 
The Ganos had already borne one crop and the Jonathans came into bearing 
in 1911. Six Jonathan and 8 Gano trees were included in each of 9 plats. 

On the typical winter-pruned plat the trees were pruned in February or 
March, cutting out the cross limbs, crotches, opening up the center, and thin- 
ning out the bearing wood of the tree. No limbs were headed back and no prun- 
ing was done at any other season. AU plats except the check received this 
winter pruning. Additional treatment of the several plats included removing 
suckers from the center of the tree from time to time during the summer, cut- 
ting back the excessive growth in the top of the tree to lateral outside limbs 
with the view of developing the spreading habit, removing the suckers and 
opening up the dense grow’’th of the tree during the third w^eek in Juine, and 
treatments similar to this during the first xveek in July, the third week In July, 
the first week in August, and the third w’-eek in August, respectively. One 
plat was left unpruned as a check. Data are given and discussed show’ing the 
distribution of twig growth throughout the season and the total growth, as 
well as the average yield of the trees, under different methods of pruning. 

Apple trees which were pruned to induce a spreading habit by cutting back 
the terminal growth to lateral branches produced a greater annual twig growth 
than trees without the terminal growth removed, but otherwise similarly pruned. 
Trees pruned both in the dormant period and in summer produced a greater 
annual twig growth than trees pruned during the dormant period only. Trees 
pruned during the dormant period produced a greater total twig growth than 
the unpruned trees. Although rubbing the water shoots out of the center of 
the tree from time to time during the summer had practically no infiuence on 
crop yield, the shoots are much more readily and cheaply removed at this time 
than during the dormant period. Trees on which it was attempted to change 
the form from upright to spreading yielded less than Me trees which were 
allowed to assume their natural upright growth. 
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Summer pruning resulted in less marketable fruit per tree than either winter 
pruning or no pruning, and In this orchard has proved neither profitable nor 
successful in increasing the crop yield. Winter-primed Jonathans produced 
more fruit than the unpruned trees, but with wliiter-pnme<l Ganos the reverse 
was true. The effect of summer pruning was practically the same whether per- 
formed early or late in the season. 

The color of the fruit on the several plats has not varied materially, except 
on the unpruned plat, where the color has gradually become slightly inferior. 
The size of the fruit was largely equalized by thinning the fruit on the several 
plats. Fruit production appears to fluctuate more from year to year on the 
winter-pruned trees than on either the summer-pruned or the unpruned trees. 

Under the conditions of this experiment young, vigorous, bearing apple trees 
of the Jonathan and Gano varieties show a tendency to overbear soon after 
reaching a productive age and are usually thinned. Summer pruning reduces 
the area of fruit-bearing wood, the vitality of the tree, and the productivity. 

The handling and shipping of fresh cherries and prunes from the Wil- 
lamette Valley, H. J. Bamsey (U, 8. Dept Agr. Bui. SSI (1916), pp. 28, figs. 
It ). — ^This bulletin gives the results of handling and precooling experiments 
with sweet cherries and prunes conducted during the seasons of 1911 and 191S 
by B, B. Pratt, A. W. McKay, G. M. Darrow, and G. W. Dewey. The investi- 
gation, which was carried on in coopei*ation with the growers in the vicinity 
of Salem, Oreg., had for its object a determination of the relation of handling 
and preeooling to the decay of the above fruits in transit and on the market 
when shipped in a fresh state. 

The results of the experimental work with both cherries and prunes serve 
further to corroborate the results of similar work with oranges, lemons, 
apples, pears, and other fruits (E. S. R., 33, p. 642; 34, p. 235) and to 
emphasize the great importance of the most careful handling in preparing 
fruit for shipment. Most of the losses due to mold fungi can be prevented 
by careful handling. Although the experiments fully demonstrated the value 
of preeooling in reducing losses during shipment, to be most effective the 
fruit should be properly handled in harvesting, thoroughly and promptly 
precooled, and ti-ansferred to the refrigerator cars without exposure to the 
warmer outside temperatures. 

Directions for blueberry culture, 1916, P. V. CoviixE (U. K. Dept. Agr, But 
SSi (101^), pp. 16, pis, 17).'— The present bulletin is a revision of the author's 
original paper which appeared in 1913 as a part of Circular 122 of the Bureau 
of Plait Industry (E. S. B., 29, p. 14$). TWs bulletin dlseusses the special 
reauirements of blueberry plants, importance of superior varieties, methods 
of propagation, field planting, yields, and profits. 

I>ata are given on the yields and receipts of a 2.r>-acre plantation of wild 
blueberries near Elkhart, Ind., for the period between 1910 and 1915, when 
the plantation was from 21 to 26 years old. The average for the six years 
is receipts $243.44 per acre and pi*ofits $116 per acre. 

In view of the present knowledge relative to the soil requirements of 
blueberry plants (E. S. B., 24, p. 443), together with the possibility of 
growing large improved varieties, the author is of the opinion that blueberry 
culture ^ves promise as a profitable industry to individual landowners in 
districts in which general agricultural conditions are especially hard and 
unpromising. The work conducted with blueberries also suggests the possibility 
of the further utilization of such lands by means of other crops adapted 
to add conditions. t 

Smyrua growing in, California, H. Mabkabxan (ATo. Bui €<m. Mort 
Calf S (1916), No, 1, pp. l^i^, id), ----A popular cultural treatise,, including 
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also a table showing the estimated production of Smyrna figs after the fourth 
year on different types of soil and at different planting distances. 

The olive (Olea cuspidata) forests of the Punjab, B. O. CoYENTar {Mian 
Forenter^ 41 {1915) ^ No, 11, pp, 391S98). — A short descriptive account. 

Benovation of .olive treesj hygiene, pathology, and therapeutics of the 
olive, 0. Benaiges (Bol Agr. T4c. y Econ,, 7 (1915), Nos, n, pp, 65't-666; 89, 
pp, 74^-75^). — In this article the author briefly discusses the conditions favor- 
able for olive culture and the causes of unproductivity, describes the more 
important insect pests and diseases of the olive, and gives directions for their 
control. 

Bright V. russet fruit, W. W, Yothees {Ptog, Fla, mate Eort, Boo,, 28 {1915), 
pp, 113-117) , — In this paper the author gives some data on several small tests 
made with grapefruit and oranges which tend to show that in a given length 
of time bright fimit suffers less from decay and loss in weight from evapora- 
tion than russet fruit. Records are also given of three orange groves to show 
the beneficial effect of spraying for the production of bright fruit, which 
usually commands a much better market value than russet fruit. 

Contribution to the study of coffee, A. Beuteau and B. Saxtvage {Rev, G4n, 
Bot, 27 {1915), No, 817, pp, 129-141, pU, 8, figs. ^).-~-The present contribution 
comprises a study of the structure and method of formation of the fruit and 
seed of coffee, including an account of the germination process. 

Bamtoro as shade, G. A. Alberts {Meded. Proefstat. Malang, No. 19 {1915), 
pp, 10, pi, 1, fig, 1), — ^The author describes his method of growing lamtoro 
{Leucama glauca) as shade in a coffee plantation. 

The book of hardy flowers, edited by H. H. Thomas {New Yorh: Fwih d 
Wagnalls Co., 1915, pp. Xn+492, pis, 96, figs. 81). — ^This work is offered as a 
simple and complete descriptive guide to the cultivation in gardens of the 
trees and shrubs and perennial and annual flowers that are hardy or are 
suitable for planting out-of-doors in summer in temperate countries. The 
illustrations, which are a feature of the work, show some 200 different 
shrubs and flowers. 

The garden blue book, L. B. Hoxxand {(garden City, N, Y,: DouhJeday, Page 
d Co., 1915, pp, 425, pis, 2, figs. 176),— A manual of garden perennials, giving the 
distinguishing characteristics of each plant, its paiticulhr use in the garden 
scheme, its soil and light requirements or prefei^ences, its relative hardiness, 
and methods of propagation. The text is fully illustrated and is accompanied 
by a reference chart in which the plants are grouped according to color of 
flower and period of bloom, light and soil adaptations, presence or absence of 
fragrance, and height of the plant. The period of bloom has been calculated 
with reference to the latitude of Philadelphia. Opposite the description of 
each plant tire blank forms in which the behavior of the plant in any latitude 
may be recorded for a number of years, and in which the records of addi- 
tional plants may be placed. 

The garden beautiful in California, B. Bbaxjnton {Los A7igeles, Cal: Culti- 
vator Publishing Co,, 1915, pp, 208, pis. 14, figs, 13).— A practical manual of 
ornamental gardening, prepared with special reference to California conditions. 

Ornamentals for winter, Edith L. ‘Hubbard {Proo, Fla, State Eort, Boo., 
28 {1915), pp, 185-191),— A list of trees, shrubs, vines, hardy palms, scenic 
plants, perennials, bulbs, and annuals recommended for planting in Florida, 
with special reference to securing attractive gardens during the winter months. 

tJse of native plants for ornamental planting, R. F. Jensen {Gard, Chron, 
Amer,, 20 {1916), No, 1, pp, 17, IS, 29).— In this article the author calls atten- 
tion to the large number of native plants available for ornamental planting 
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and suggests some of tlie situations in whicE this plant material may be used 
to advantage. 

The prairie spirit in landscape gardening, W. Milo® (lirmofH Sta. €irc. 
18i {1915), pp, U, fli/s- lOOj Ah$,, pp. 4, ftp, i).— In this circular Ihe imtlior aims 
to show what the people of Illinois have done and can do toward designing and 
planting public and prh^ale grounds for eflieiency and beauty. 

The first chapter describes a mode of designing and planting which aims to 
fit the peculiar scenery, climate, soil, labor, and other conditions of the prairies 
instead of copying the style and materials of other regions. The succeeding 
chapters discuss various phases of the prairie style of landscai>e gardening, 
showing its application to the farmstead and city lot, as w^ell as to regions other 
than prairies. Information is also given relative to plant materials used with 
their adaptation for specific purposes, together with a bibliography having some 
bearing on the prairie style of landscape gardening and descriptive notes on a 
large number of the more ornamental plants. 

The text is fully illustrated wdth photographic reproductions. 

FOEESTRY. 

Silvicultural work of the steppe experiment forests from 1893 to 1006, 
O. Tysotskii {Trudy Opyin, DQlu» Boss,, 41 (1912), pp. 1-557; ahs. 

Zhur, Opyln. Agron, {Buss, Jour. Expt, Landio.), 15 (191 4) i 1, pp. IB, IS). — 

This volume contains a description of the natural conditions in the steppe 
region of Russia, together with the results of forest activities at three steppe 
experimental forests from 1393 to 1907. In addition to information relative to 
the composition and growth of forest plantings, data are given on soil studies 
conducted for a number of years, including analyses of soil solutions taken 
from areas where the trees failed to grow. See also a previous note hy Stepanov 
(B. S. B., 22, p, 342.) 

The importance of phenological observations, G. N. Lamb (Forest Ohib 
Ann. lUniv. Nebr.J, 6 {1915), pp. 41--44^ D - — In this paper the author calls 
attention to the importance and value of systematic and continuous, records of 
the time of leafing, fiowering, fruiting, and leaf fading of the important con- 
spicuous plants as a general index to the seasonal .climate in any region. A 
chart for recording plienological data is illustrated and described. A similar 
chart, prepared by the author, for 72 of the common species of trees of the 
eastern United States has been noted (E. S. B., 33, p. 844). 

Hew investigations on the causes of diameter growth in trees, Jaccaiit) 
{Naturw, Ztsclir, Forst u, Lmdxo,, IB (1915)-, Bo. 8-9, pp, tW-S69, figs. 4 ). — 
Anatomical studies w^ere made of a number of pine trees to determine the cor- 
rectness of the author’s previously advanced , hypothesis that tho, development 
of any particular form in a tree is an attempt to establish a shaft wdth equal 
water carrying capacity (E. S. R., 29, p. 342). 

He concludes in brief that the form of the pine stem is influenced primarily 
by the demands of the water circulation, and the stem between the roots and 
crown of the tree maintains itself as a shaft of equal water-conducting capacity. 
In the crown the form of the stem adjusts itself to the constantly dlminlshiiig 
water circulation. Any sudden alteration in the course of w^ater-conducting 
organs or any strong bending of the tree leads to a readjustment in diameter 
growth, in order to reestablish uniform water-conducting capacity throughout 
the area of the stem, 

Problems and scope of forest selection, H. Rexjss (Ocnthl Qosmn. Fqrstw,, 
41 {1915), Bo. S-4, pp. S1-10B).’—A. r^snm^ of progress made in breeding and 
selection as applied to forestry in Europe. 
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ITotes on succession from pine to oak, B. Moobe (Bot, Qm., 61 {1916), No. i, 
pp. 59-^6). — In this paper the author presents observations on the pine and oak 
woods of Long Island with special reference to the succession of pine stands 
by oak stands. As a result of this study he concludes in brief that the problem 
of succession, so far as pine and oak are concerned, involves so many factors, 
such as previous history of the region, the surrounding vegetation, and the soil 
and moisture conditions, that the deductions for one locality may be wholly 
misleading when applied to another locality only a few miles distant. 

Ifitrogen manuring experiments with S- and 4-3rear-old pines, Siefebt and 
Helbig {Foratw. CentU. n. ser., Srt (1915), Nos. pp. 8S-92; S, pp. 126-139).— 
Bata are given on a number of experiments conducted in the forest nursery at 
Karlsruhe and in open plantings in which various nitrogen fertilizers were 
used with and without the addition of phosphoric acid and potash. 

Examination of the correlation between the evaporation of a pine and the 
evaporimeter of Wild, A. P, Tolskh {Trudy Lt^sn. Opytn. DQlu. Ross., 47 
^{1913); abs. in Zhur. Opytn, Agron. {Russ. Jour. B(cpt. Landic.), 15 {1914), 
No. 1, pp. 107, 108). — In the summer of 1911 parallel observations were made 
at the meteorological station of the Borov Experiment Forest (Government of 
Samara) on the evaporimeter of Wild and on the evaporation of a 3-year-old 
pine transplanted, the previous year into a zinc vessel with a tight-fitting cover 
and provided with a tube for rewatering. 

The observations show that evaporation from the pine and that of the evap- 
orimeter were affected by temperature, solar radiation, humidity of the air, and 
the force of the wind. During the development of young shoots evaporation 
from the pine did not correspond to the indications of the evaporimeter, par- 
ticularly in May and June, when the maximum growth in young shoots and 
needles was taking place, thus indicating a dominating influence of physio- 
logical factors over meteorological factors. The greatest evaporation in the 
pine took place during the morning hours and from the evaporimeter in the 
afternoon hours, 

Becent tapping results with Hevea brasiliensis, A. W. K. m Jong {Teys- 
mannia, 26 {1915), No. 8-9, pp. 502-510). — A. series of daily and alternate-day 
tapping experiments were conducted with a number of Hevea rubber trees, 
the Fickendey process of tapping, which Is supposed to increase the yield of 
latex, being compared with the usual method of tapping over a 6-month period. 
The Fickendey process consists in brief in the monthly removal of a 3-cm. 
strip of the cork layer Just under tiie cut A specially constructed knife is 
used for this purpose. 

The results as a whole Indicate that removing the cork layer tends to stimu- 
late the tC jex flow in the earlier tappings, but that this effect decreases as 
the tapping continues and results in a smaller total yield over the whole tap- 
ping period than with the usual method of tapping. 

Timber, from the forest to its use in commerce, W. Bullock {London and 
Now York: Bir Isaac Pitman d Sons, Ltd. 11915}, pp. IX+149, figs. 16 ). — ^Thls 
comprises popular descriptive accounts of the timbers which are at the present 
time dealt with in ordinary commerce. The information given deals with the 
origin of the timber, its characteristics, commercial importance, and uses. 

iSiTotes upon the distribution of forest trees in Indiana, S. Coulteb {Proc. 
Ind. Acad. Bci., 1914, pp. 167-177).— This paper discusses the range and dis- 
tribution of various forest trees in different parts of Indiana, 

An annotated reference list of the more common trees and shrubs of the 
Konahuanui region, V. MacOaughey (Mawan. Forester and Agr., IB {19ie)t 
No. I, pp. 28-44).— The list here given is said to include all of the commoner 

31501®— No. 6—16 i 
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species of native trees and shrubs found in the forested mountains back of 
Honolulu, 

Timber conditions in the Smoky Kiver Valley and Grande-Prairie country, 

J. A. Boucet {Dept^Int, Oanadai Forestry Branch But 5S (1915), pp, 55, figs, 
W )» — Tbfs comprises a report on forest conditions in the Smoky Eiver Valley 
and Grande-Prairie country* Canada. The survey, which covers an area of 
over 9,500 s<iuare miles, was made in 1913 and continues and connects with 
the survey %vork done in 1911 and 1912 (E. S. R., 31, p. 839). 

A handbook of forest protection (IBaa^amcnto}: Cal, State Bd, Forestry, 
1915, pp. 87, pi. i).— A handbook of information relative to the forest policy of 
California. It contains the forest laws of the State with interpretations of 
certain sections, together with a synopsis of the game laws of the State and 
the forest fire report for the year 1914, 

A discussion of log rules, their limitations and suggestions for correction, 

H. E. McKenzie (Cal. Bd. Forestry But, 5 (1915), pp. 56, figs, 8), — In this 
bulletin the author discusses many of the different log rules now in use, with - 
reference to the principles upon which they are based and wherein they are 
defective. Relations are shown, where they exist, between different log rules 
for the purpose of transforming data from one rule to another. 

The author also introduces a new log rule, based on mathematical principles, 
and designed to be flexible to varying conditions, both in milling operations 
and in the character of the timber to be sawed. 

What chemistry has done to aid the utilizjation of wood, S. P. Acbee (Jour, 
Indus, and Engin, Chem., 7 (1915), No. 11, pp. 918-915) .—In this paper the 
author gives a popular discussion of the rdle of chemistry in the conversion of 
waste wood into profitable by-products. 

BISEASES OF FLAKTS. 

Effect of natural low temperature on certain fungi and bacteiua, JI. E, 
Baetbam (U. S. Dept, Agr., Jour, Agr, Research, 5 (1916), No. H, pp. 651- 
655), — ^The author reports upon an investigation carried on at the Vermont 
Experiment Station in wiUch a number of tubes inoculated with different spe- 
cies of fungi and bacteria were exposed during the winter to fluctuating tem- 
peratures and tested in the spring of 1913 to determine the viability of the 
various organisms. This experiment was repeated in 1913-14 with additional 
species of organisms, the minimum temperature during the winter being 
reported at “-*32° C. 

Tests were made of the vitality of the cultures on January IT, Febintary 21, 
and March 27j and it was found that in spite of the exposure to a lo^^mpera- 
tufe Sateroti7iia oinerea, Cephalotheoium roseum, Clonierclla mf^^Moalans, 
Ymturia inegmlts, and Ascochyta colorata lived through the winter under all 
conditions of exposure, while four others, Altemaria solani, Cylindrosporium 
pond, FiowrigMia morhosa, and Fhytophtliora omnivora, lived over on some 
media but not on others. Fmarium sp. from conifers was destroyed by the 
low temperatures, wiiile CoUetotriehum Undemuthianum and Sphwropsis 
malorum were so weakened that only under very favorable con«titions did^ 
they respond to fresh media. Of six kinds of bacteria exposed to the wip^r' 
temperatures, only two can be' safely said to have survived, BaoiU'M^ 
and Actinomyces chromogenus. 

Simple technique for isolating single-spore strains of certain types of 
fungi, G. W. Keitt (Fhytopathology, 5 (1915), No. 5, pp, 266-269, fig, 1),— 
The author describes the media, instruments, and method pursued by himself 
and others which are considered to'be generally applicable to, most fungi germi- 
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nating and growing on agar. These have proved especially useful for the isola- 
tion from field material of slow-growing fungi which, with the ordinary method, 
are likely to be overrun by, rapidly growing fungi or bacteria* 

The need of a pure cuitiire supply laboratory for phytopathology in 
America, 0. L, Sheas (Phytopathology, 5 {1915), No. 5, pp. 210-272). — In a 
paper read before the American Phytopathologieal Society at its summer meet- 
ing, the author called attention to the desirability of the establishment* of a 
culture supply laboratory in this country. 

Studies on Bhizopus. — Physiological, J* Hanzawa (Mycol Centhl., 5 
(1915), No. 6, pp. 257-281). — Concluding his report on studies with species of 
Ehizopus (E. S. E., 28, p. 745), the author states that all the species used except 
R, nigricans grew at blood heat, and he divides them into three groups as 
regards temperature preference. The reactions of tlie several species to other 
conditions are summarized. 

All the species studied in this connection were found to grow very well on 
wounded tomatoes, but poorly or not at all on other living plants or fruits. 

ETotes on some North American rusts with cssoma-like sori, C. A. Ludwig 
(Phytopathology, 5 (t&15), 5, pp* 273-281). — ^In order to record recent 

observations on North American rusts whi(^have cseoma-Iike sori, the author 
presents keys to the different groups, and notes in particular information 
relating to the species of Ooleosporium, Melampsora, and Cseoma. €mo7na 
dubium, parasitic on the hemlock (Tmga heterophylla) , is described as a new 
species occurring in northwestern United States and western Canada. 

Peridermium pyriforme and Cronartium comandrae, J. E. Kibkwood (Phyto- 
pathology, 5 (1915), No, 4, pp, 223, 224) • — As a result of field observations and 
inoculation experiments, the author considers it strongly probable that P. pyri- 
forme and 0 . oomandrw are alternate phases of the same rust, 

Pungus diseases of Colorado crop plants, W. W. Eobbins and O. A. Eein- 
Kxm (Colorado JSta* Bui 212 (1915), pp* 54, figs. 26), — ^A description is given 
of some of the more common fungus diseases, and of injuries not due to fungi, 
of agricultural and horticultural plants in Colorado, together with suggestions 
for their control so far as definite methods are known. Formulas are given for 
the preparation of the various spray mixtures and applications recommended 
for use. 

Work connected with insect and fungus pests and their control, F. E. 
SHEPHmb (Imp. Dept. Agr, West Indies, Rpt. Bot. Bta, Bt. Kitts-Nevis, 1913-14, 
pp. 15, 16). — ^Notes are given on insect pests of sugar cane on Bt. Kitts, also on 
root disease (Marastnius sacchari) destroying or stunting the canes, and on 
rind disease, which was present in one locality in 1912 but did not appear 
during the period covered by this report 

Besides mention of insects injuring cotton, notes are given on a peculiar 
mottled appearance of the leaves, connected with a stunted growth of the plants, 
which produced an abnormal number of blooms and bolls, none of which 
matured. In other places there was a curling or crinkling of the leaves on the 
upper .branches, coupled with entire absence of bolls. This trouble is thought 
to be the same as the one reported from St Croix (E, S. E., SI, p. 24S), which 
is ^posed to be identical with leaf cut or tomosis described as occurring in the 
Uff^^^tates. 

^Ptogamic for 1913, G, Bbiosi (Bol. Min. Agr., Indus, e Com, 

^er, B,^3 (1914), II, No. 5, pp, Besides a brief notice of 

diseases observed in connection with forest, garden, orchard, field, and other 
plants, about 25 cryptogamic diseases of conifers are listed and given somewhat 
more extended discussion, , - 
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Beport by tbe botanist^ W. Small {Ann. Rpt Dept Agr. Uganda^ 1914^ pp. 
55-6^).— This report deals mainly with plant diseases. 

The successful use of the sprays noted on page 5|5 for leaf disease of coffee 
is reported, the results from the use of other sprays being less satisfactory. 
The experiments for the purpose of testing the supposed identity of Hemileia 
vmtatrix with the Hemileia disease occurring commonly on native coffee gave 
negative results and are to be repeated. 

Hymenoclmte nowia, causing root disease of coffee, has not done extensive 
damage. Sooty mold (Capnodium hrasilieme) yields to treatment destroying 
the insects in connection with which it commonly occurs. 

The die-back of coffee is thought to be connected with abnormal conditions, but 
it is considered as somewhat obscure with regard to the manner of its causa- 
tion. Further studies in this connection are in progress. 

Hevea, while remarkably free from fungus diseases, was attacked by a 
brown root disease in one place. A disease characterized by gummy exudations 
and bark discoloration was noted in connection with Phytophthora faheri, A 
few cases of die-back of Hevea require further examination, Glceosporium al- 
Phyllosticta ramicola, and Tlvyridaria tarda being noted in this con- 
nection. 

Cacao stems showed the presence of T, tarda, Megalonectria pseudotriohia, 
and Nectria spp., and on the pools were found P. faheri, T. tarda, and CoUeto- 
triehnm incarmtum, but it is not known which of these may cause injury. 

The composition of Bordeaux mixture and its soluble copper content, V. 
Vebkoeel and E. Dantony {Prog. Agr. et Vit. (Dd. VEsPCentre), S6 if915), 
No. 19, pp. 4S8-U^). — ^This is a further statement regarding studies previously 
noted (E. S. B., 82, p. 544). 

It appears that acid Bordeaux mixture contains basic sulphates of copper, 
but no hydrates thereof. The alkaline mixtures, as freshly made in the same 
proportions of copper sulphate and of lime, may present differences as regards 
composition, showing a blue color and containing a large proportion of hydrates, 
or a green color, containing abundant basic sulphates or intermediate types. 
The mixture as used, however, generally contains a sufficient proportion of the 
dissolved copper to check the development of mildew. 

Under the action of carbon dioxid, the alkaline mixture yields at first less 
copper than does the acid solution, but after a certain time, especially in case 
of the blue preparation, it yields a considerable amount of soluble copper. If 
the action of the carbon dioxid is sufficiently prolonged, either the acid or the 
alkaline mixture shows the formation of the basic carbonate of copper. 

It is considered as probable that the acid and the alkaline mixture may have 
about equal values as fungicides. 

The after effect of sulphur treatment on soil, 0. B, Shekbakofe (Phyto- 
pathology, 5 (1915), No. 4i PP- figs. $). — ^In a previous publication 

<E. S. B., 32, p. 146), the author gives an account of investigations on the 
control of potato scab by the application of sulphur. In the present paper, 
the effect of the sulphur treatment on the growth of subsequent crops? par- 
ticularly clover, is shown. 

Where sulphur was applied at the rate of 900 lbs. per acre in 1912 and 1913, 
there was a noticeably poorer stand of clover than on adjacent plats ; where 
it was applied at this rate in combination with lime and additional fertilizers, 
a less injurious effect was shown; and where applied at d greater ratio, no 
growth of clover at all was observed. The treatments in which sulphur was 
applied at the rate of 450 lbs. per here, either alone or in combination, showed 
an injurious effect on clover only in those parts of the field which were poor in 
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hiimns, and in no case was it as marked as where large quantities had been 
used. 

Some noticeable differences in a stand of rye attributed to the use of sul- 
phur are also reported. 

failure of wheat seed to germinate normally, G. P. Dabnell-Smith (Agr, 
Om, N, S, Wales, 26 {1915), No. 3, pp. 231, 232). — ^Experiments carried out 
indicate that twisting and consequent failure to emerge from the soil in case 
of wheat plantlets are due chiefly to deep planting or to setting in case of cer- 
tain soils. The importance of a properly prepared seed bed is emphasized. 

This explanation does not seem to apply to some cases in which the shoot 
tip appears to have lost its usual property of negative geotropism. It is con- 
sidered possible that a fungus, probably a Podosporiella, w^hieh has been found 
"Within the seeds, may be a contributing factor in this connection. 

The control of cereal and grass smut and the Helminthosporium disease in 
Holland and Germany, O. Appel {Phytopathology, 5 {1915), No, 4, pp. 280- 
232). — The author describes various methods of seed treatment for the control 
of diseases of cereals and grasses, and he claims that, while Quanjer’s method 
(which consists of spraying the seed grain with a solution of 200 gm. of cop- 
per sulphate in 2 to 2J liters of water for each hectoliter of seed) gives good 
results in Holland, it is less successful in Germany, where the formaldehyde 
treatment is preferred. Seed treatment with a 0,1 per cent solution of the 
mercuric salt of monochlorophenol for 10 minutes is said to be as effective as 
formaldehyde against stinking smut, but anilin dyes and cliinosol are less 
satisfactory. In case of a light attack of Helminthosporium, the mercuric salt 
above mentioned and chinosol were used with good results, while in a severe 
attack in 1912 copper sulphate ^vas more effective than formaldehyde, but did 
not entirely stamp out the disease. For the control of Fusarium all, the fungi- 
cides are said to be about equally efficient. 

Stem rot of clovers and alfalfa as a cause of clover sickness,” A. H. 
GrtBBET and B. S. Myee {KentucJcy Sta. €irc, 8 {1915), pp, 46-60', figs, 3),—X 
description is given of a stem rot of clover and alfalfa due to Sclerotinia iri- 
foUorum, a disease which has been under observation in Kentucky for a short 
time and which is reported as being destructive in certain portions of the State. 
Methods of control are suggested. 

BfEect of temperature on Glomerella, 0. W. Edgebton {Phytopathology, 5 
{1915), No, 5, pp, 241-259, figs, 4), — ^In connection with previous investigations 
(E. S. R., 23, p. 250), the author found that the hot summer months in Louisi- 
ana prevent the development of the fungus causing bean anthracnose. 

Following these investigations, he has considered it desirable to test the bean 
anthracnose fungus, as well as a number of allied species, under laboratory 
conditions. Forty-nine cultures of Glomerella from 22 different host plants 
were grown at various temperatures ranging from 14 to 37.5® O. in Petri dishes 
on agar made from bean pods. Comparisons were made of the growth of the 
different species, and it was found that the 49 cultures readily fell into six 
groups, based upon their optimum temperatures for growth as well as their 
maximum temperatures. 

The form from the banana, CrlceospoHum nmsarmi, has an optimum tempera- 
ture of 29 to 80®, and a maximum temperature above 87.5®. Forms from 
various hosts represented by Glomerella dngulata and G. gossypii grew at an 
optimum temperature' of 27 to 29®, and a maximum temperature above S7,5®1 
The form on the apple and other hosts that is best known by the name GlodCh 
sporium frmtigenum has an optimum temperature of 24 to 25®, and a maximum 
of 34 to 85®. Another form growing on the apple is characterized by a lower 
optimum and maximum temperature and a slower growth, The watermelon 
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anthracnose fungus, Golletotrichum lagenariumf has an optimum temperature 
of 24® and a maximum of 34 to 35®, while the bean anthracnose, 0. Undemu- 
tUmum, which has the slowest growth of any of the forms, has for its optimum 
a temperature of 21 to 23®, and for its maximum 30 to 31®. 

The ascogenous forms of Glomerella are said to be confined to those groups 
having most rapid growth. The author believes there are two distinct an- 
thracnose fungi found on apple in the United States which may be readily 
separated by their temperature reaction, as well as by other differences. The 
fact that the bean anthracnose will not tolerate high temperatures may be 
utilized for control of the disease, seed being raised in the fall for spring 
planting. He states that a large number of forms from various hosts falling 
in the second group mentioned above can not be separated by the temperature 
factor, and it is probable that many should not be considered as distinct. 

The control of cabbage yellows through disease resistance, L. R. Jones 
and J. 0. Gilman {Wisconsin Sta, Research Bui, S8 (1915), pp. 7d, jfigs, 28 ), — 
In this bulletin, the authors give an account of the cabbage yellows due to 
Fusarium conglutlnans and also review the experiments carried on for its con- 
trol by selection of disease-resistant varieties of cabbage, preliminary notes of 
which have been given (E. S. R., 33, p. 346). The disease, its occurrence, 
spread, method of infection, etc., are described at length, together with early 
experiments for its control, after which the experiments in the selection of 
disease-resistant strains begun in 1910 are discussed in considerable detail. 

One strain has been developed, which, it is said, will be distributed on a com- 
mercial scale for planting in 1916. In 1914 it gave a practically perfect stand 
of heads averaging about 5| lbs. each in a total yield of 18 tons per acre on 
thoroughly cabbage-sich soil, whereas the best commercial strain grown imme- 
diately alongside it produced 80 per cent of yellows and yielded about 2 tons 
per acre of heads averaging 2J lbs. each. 

Ring spot of caulifiower, A. V. Osmttn and P. J. Andebson {Phytopatholog% 
$ {1915), No, 5, pp, 280-268, figs, 4 ), — ^The authors call attention to the fact 
that large quantities of cauliflowe|’ are shipped from California to eastern 
markets, and that practically all of this vegetable received from this source in 
Boston during the latter part of March and early April was badly affected with 
the disease known in Europe as leaf spot and in Australia as ring spot. No 
previous record of the occurrence of the fungus in America seems to have 
been reported. 

The symptoms of the disease, as shown on the material obtained from 
market, consist of spotting on the outer leaves, although in some cases all the 
leaves may be infected. In light cases a few spots occur on a leaf, and the 
leaves show no tendency to turn yellow. On others many spots occur and the 
leaves lose their green color. Diseased portions, however, retain the natural 
color, which contrasts sharply with the yellow portion of the leaf. 

The disease is said to be caused by MycosphmeUa hrassicicola, a description 
of which is given. In Europe the pycnidlal stage is formed abundantly on the 
green leaves while the perithecial stage occurs only on the old, dying leaves.' 
The perithecial stage is said to be rare in Europe, while in Australia it is com- 
moner than the other. On the material examined by the authors the perithecial 
stage was more abundant^ 

No control experiments seem to have been reported, and, as this trouble 
^appears to be associated with shipping conditions, it is thought that some 
change in them might retard the development of the fungus. 

[A disease of cotton], W, I, Howmx (Xmp, Dept Apr, West Indies, Rpt Bot 
Bta, Bt Kitts-Wevis, 1918-H^ p, 82), — ^It is stated that in certain localities on the 
island of Nevis cotton is aftected by a mtiom disease causing a leaf curl m 
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the upper braaches, particularly in damp weather and in sheltered localities, 
and entirely preventing the formation of bolls. 

Potato diseases and seed potatoes, D. O. Babcock {Mo, Bui, Ohio Sta,^ X 
{IBIS), 1^0, 1, pp. X0-X4f ^ popular description is given of a number 

of diseases of potatoes, and spraying, seed selection, and seed treatment are 
suggested for their control. 

[Diseases of prickly pear], T, H. Johnston and H. Teton {Ept, PricMy-Pear 
Travel. Com., Queensland, 1912-1914, pp. XIII, 18-20, 28, 84, 85, 4S, 59, 

63-65, 84. 86, 90, 91, 92, 93-95, 96, 98, 100, 101, 104, 105, 109, 110, 111, 115-125, 
pis. 3). — Such parts of this report are noted herein as refer to diseases and con- 
ditions tending to destroy prickly pear or to reduce in,1ury therefrom, as ob- 
served or reported at various points visited in both hemispheres by the com- 
mission between November 1, 1912, and April 30, 1914. 

The commission is led to conclude that disease does not play a very important 
part anywhere in checking the growth of prickly pear when growing under 
normal conditions. Observations and studies have been made on several abnor- 
malities due to parasitic agency, and others due to environment, including cli- 
matic conditions, which appear to be nowhere of considerable importance in 
this connection. 

Only one prickly pear disease is regarded as of sufficient value to warrant its 
introduction, namely, anthracnose, shot hole, or black i*ot, due to Olmosporium 
lunatmi. This is common in Texas, and on warm, moist da5^s causes rapid and 
considerable destruction of young segments and of older joints if previously 
attacked. 

Another fungus, Belerotium {8clerotinia) opuntiaruni, causes a disease 
which is somewhat serious in Argentina. 

A bibliography is appended containing a few references to diseases of prickly 
pear. 

Blister disease of fruit trees, G. Masses {Eoy. Bot. Qard^ Kevo, Bui. Mise. 
Inform., No. 3 {1915), pp. 104-107, pi. 1). — ^The three stages of the organism 
causing blister disease^of the apple, pear, and cherry are discussed. The some- 
what rare ascigerous form {Diaporthe dmUgua) and the spore-hearing form 
{Phoma mail) are said to be pure saprophytes, the only parasitic form being 
that previously known as Coniothedum chomatosporum. This, it is held, 
should hereafter be retained only as a form-genus until its components are 
correlated with their respective Phoma forms. 

Frequent spraying with Bordeaux mixture is thought to be sufficient to pre- 
vent infection of fruits and young sboots, but the most reliable method is the 
removal of dead twigs and spurs bearing the fungus. 

Outbreaks of grape diseases in 1914, J. Cai>us {Rev. Vit., 4^ {1915), No. 
1088, pp. 382-384). — This is an account of the several appearances, in parts of 
France, of downy mildew and black rot of grape, the dates of which agree in 
part, and of the several outbreaks of Oidiuni as related to weather conditions. 

Employment of hot water against grape parasites, L. Kavaz {Prog. Ayr. 
et Tit. {Bd. Vmt’^Centre), 36 {1915), No. 18, pp. 414 - 4 I 6 ) .’—TMs is mainly a 
statement, with a brief discussion, of the conclusions of Semichon as already 
noted m S. B., 34, pp. 50, 243). 

Notes on black rot and downy mildew, L. Bavaz {Prog. Agr, et Tit. {Ed. 
rWst-Centre), 36 (1915), No. 22, pp. 505-508, pi. 1). — ^The development of black 
rot is described. The mycelium arises in early spring, about the same time 
that of the downy mildew, and Is able to penetrate the leaf cuticle. 

The receptivity of the plant to black rot appears to be related to the nature 
and character of the , material which unites and embeds the epidermal cells. It 
is thus, apparently, more dependent on the conditions prevailing in the plant 
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than upon atmosplierie conditions, wliicli are largely influential in the case 
of mildew. 

The black rot organism is very resistant to both acids and alkalis. 

Studies on grape mildew, L. Ravaz and G. Veege (Proff. Agr. et Tit, {Md. 
VEst'-Centre), S2 {1915), Nos. 22, pp. 51S-522, figs. 15; 23, pp, 531--5U, fiO- 1; 
25. pp. 5Bi--590, figs, 5). — ^Detailing the results of studies carried on for several 
years with grape downy mildew (Plasmopara viticola), the authors state that 
the first contamination is due to macroconidia issuing from winter spores scat- 
tered on the ground. This may be considered as a first invasion, which may 
occur without the organism reaching the vine. If the zoospores produced by 
the macroconidia find vegetation sufficiently advanced, they cause the first 
contamination, whence issues the second invasion, which, may be the first of the 
vine. If the latter is not far advanced, as in case of late varieties, the zoo- 
spores die without producing the disease. 

To be effective, a copper solution should cover all portions liable to attack. 
In 1915 the appearance of the conidia was announced five or six days previous 
to the appearance of the oil spots, giving sufficient time for spraying. 

The necessity is pointed out for the prompt recognition and announcement of 
conditions favoring an outbreak, also the appearance of infecting material and 
the time for employment of protective measures. 

Sprays rich, in soluble copper, B. Rabat^ (Rev. Tit, 42 {1915), No. 1088, 
pp, S77’-’S81 ). — Discussing some results of recent study, the author states that 
an effective spray for downy mildew is made by adding to a Bordeaux mix- 
ture containing 2 per cent of copper sulphate, 0.25 per cent of copper sulphate 
just before use, 0.25 per cent ammonia, and 0.06 to 0.08 per cent casein diluted 
in water with as much lime in the form of powder or paste, or 1 per cent 
molasses in water. 

Oidium or pQwdery mildew of the vine, F. T. Bioietti and F. 0. H. Floss- 
EEDEB {OaUfornia &ta, Circ, 144 {1915), pp. 12, figs. 7 ). — According to the 
authors, Oldrum is a serious disease of grapes in California, being found in 
every vineyard section. In some regions, particularly in the cooler, moister 
districts, great damage is frequently caused, while in hotter, drier districts, 
little damage is observed except on the more susceptible varieties. 

Experiments are reported in which an attempt was made to control the powdery 
mildew by sulphuring the vines with a good commercial brand of sulphur ap- 
plied with knapsack bellows, a liquid spray of sulphur mixed with inert matter 
so as to cause ready mixture with w^ater, and a winter treatment in which 
vines were sprayed with a copper sulphate solution. The application of dry 
sulphur was found most efficient in treating the vines. Winter treatments 
appeared to he unnecessary and useless. The cost of perfect control with four 
dry sulphurings was 70 cts. per acre. Directions are given for selecting a good 
quality of sulphur and for its application. 

Treatment for chlorosis, *T. LabmehxIibe {Rev. Tit, 42 {1915), No. 1084, PP^ 
293^2 %). brief discussion is given regarding the effects of different limy 
soils in producing chlorosis in grapevines, also of the iron sulphate treatment for 
the stocks. 

Tsirtial pruning and immediate painting of the cut surfaces with an iron 
sulphate solution of SO per cent strength (or even 40 per cent in case of older 
wood) is deemed efficacious if timely, that is, if done while the sap pressure, is 
negative so as to insure ready entrance of the solution. This is said to afford 
also a degree of protection against the effects of early frost. The treatment is 
less effective If given soon after a rain. A liberal allowance of iron sulphate 
sTpread upon the snow is said to be taken up by the roots with good results, and 
the addition of sulphuric acid has been found beneficial. 
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[Coffee diseases in Uganda], T. D. Maitland (Ann. Bpt Dept Apr. Uganda^ 
1914, pp. 18, 19 ). — Coffee leaf disease (Hetnileia mstatrix) was checked and 
almost eradicated by uprooting the older colfee trees and spraying the younger 
with Bordeaux and Burgundy mixtures as soon as the growing season set in. 

A die-back, apparently a secondary condition resulting from the effects of the 
leaf disease, was even more serious than that disease -itself. Cutting back 
beyond the dead portion was not effective in arresting the disease, but manurial 
treatment and rain arrested the die-back, apparently proving its constitutional 
character. 

Changes in coffee grains due to Aspergillus, L. Beelle (Proa Verb. Boc. 
Bel Blips, et Nat. Bordeaux, 1912-1$, pp. SI, 88 ). — ^The author has found in* 
coffee from Haiti two fungi, connected with a stinking rot of the grains, which 
appear to be closely related to or identical with A. niger and A. flatus. Two 
other organisms causing injury to coffee seeds appear to belong to the same 
genus, but could not be identified with those above named. 

Diseases of lime trees in forest districts, W. Nowetx {Imp. Dept. Agr. West 
Indies Pamphlet 70 {1915), pp. 41* 5, flgs. 2; ahs. in Agr. News [Barbados], 

14 (1915), No. 349, p. 302 ). — ^This is a popular discussion of the black root dis- 
ease due to Eosellinia pepo or B. bunodes, which may infect the trees by spores 
or by contact, protection from these fungi requiring careful inspection, isolation 
as regards contact, destruction of diseased material, and the use of lime and 
sulphur in the soil as auxiliary agents ; red root disease, w’hich is also known 
to spread by means of underground strands, requiring substantially the same 
treatment as the foregoing; and pink disease, observed to cause a certain 
amount of twig blight ifi sheltered cleanings on estates having a high rainfall. 

Walnut blight or bacteriosis, 0. O. Smith {3£o. Bui Com. ffort Cal, 4 
(1915), No. 5-6, pp. 254-258, fig. 1 ). — ^Describing the walnut blight due to 
Pseudomonas juglandis, said to have caused losses in California during about 
25 years, varying with conditions up to 50 per cent in some cases, the author 
states that the chief injury is done to the nuts, which are attacked when young, 
principally at the blossom end or stigma where the surface is not covered with 
epidermis. Older nuts usually suffer less injury from attacks, which are 
mainly at other points. Leaves, shoots, and young nursery stock may he 
attacked, hut the chief damage in such cases appears to be that resulting 
from the consequent dissemination of the disease. 

The organism appears to winter in the bark, wood, and possibly the pith of 
diseased branches, becoming active after the sap starts in the spring, and giving 
rise to a rather sudden and severe secondary infection. The organism can live 
over in cloudy, weather for several days on the surface of .diseased nuts, and 
is said to be able to withstand from 20 to 50 days of drying in the absence of 
sunlight. Successful kioeulations have been made on Juglans nigra, J. califor- 
nica, J. hindsii, J. cinerea, J. cordiformis, and J. sieholdiana, also on certain 
hybrids. 

Some spraying experiments with Bordeaux mixture reduced by one-half the 
number of blighted nuts, while other tests with that fungicide and still others 
with a mixture of sulphur and potassium hydrate had no perceptible effect. 
Lime sulphur was not entirely effective, but in some tests a marked reduction 
of blight was perceptible the second year. The total expense with modern 
equipment has been reduced to about 50 cts, per tree. 

An observed difference between individual trees is thought to indicate their 
strong resistance or immunity to this disease. 

The persistence of viable pycnospores of the chestnut blight fungus on 
normal bark below lesions, It, A, Studhalteb and F. D, Heald { Amer. Jour. 
Bot, 2 (1915), No. 4, pp. is stated that viable j&ychospqres of 
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En4otliia parasitica were found on normal bark below lesions in numbers up 
to 172,222 per square centimeter. Of the 36 pieces of bark tested onlj’^ 5 failed 
to yield positive results, and of these 4 were collected 14 days after a rain. 
Viable pycnospores were found in 23 of 24 tests made during Decemtv" 
January, when no spore horns were present in the field. Abundant^ ^ , xmx, 
pycnospores were obtained at 70 cm. (about 27 in.) below a bark lesion. 
Although most tests were made one or two ‘days after a rain, positive results 
were obtained with cultures from 5 of 9 pieces of bark tested 14 days after 
0.56 in. of rain had fallen. 

The chestnut bark disease on freshly fallen nuts, J. F. CoixiNS {Phyto- 
pathology, 5 {1915), Vo. Jf, pp. BSS-^S5, fig, 1). — ^Attention was called by the 
author to the occurrence of chestnut bark disease on old nuts and burs in 
1912 (B. S. K., 30, p. 543). Later freshly fallen nuts were found showing 
blister-like excresences, and cultures were made from some of these, and 
trees inoculated from some of these cultures. 

The data obtained in these experiments indicate that nuts are sometimes 
infected with this disease before they fall from the tree, and that it would be 
within the range of possibility to introduce the disease in a new locality by 
means of discarded shells or kernels of diseased nuts. 

Methods of injecting trees, Caroline Ktjmbold {Phytopathology, 5 {1915), 
Vo. 4 . pp, 225-2B8, pi. 1). — The author describes the methods used in injecting 
various chemicals into trees in connection with the investigations carried on 
for the control of the chestnut blight. 

Boot rot of coniferous seedlings, A. H. Graves {Phytopathology, 5 {1915), 
Vo. 4, pp, 213-217, figs. 2) . — ^The author reports the appearance in the nursery 
of the Yale Forest School, during the spring and summer of 1914, of a serious 
root rot. About 20 per cent of a bed of one-year-old red pines (Pimis rcsinosa) 
were destroyed, while 5 per cent of a bed of one-year-old white pines (P. 
strohus), several thousand two-year-old red pines, as 'well as a few seedlings 
of one-year-old hemlock (Tsuga cmiaacmis) succumbed. 

The disease first became noticeable through a dark red or reddish-brown dis- 
coloration of the tips of the leaves. By slow degrees this color was extended 
and subsequently became brown or yellow brown. Diseased seedlings were 
examined and showed a root system entirely dead. 

Bepeated efforts were made to isolate a fungus without success, but a study 
of the soil beds showed that the soil was stiff and clayey. This, together with 
the fact that the disease caused most destruction early in the season and dis- 
appeared when drier conditions prevailed, has led to the conclusion that It is 
due to the lack of oxygen in a soil which is saturated with water. 

Bazoumofskya tsugensis in Alaska, J. B. Weir (Phytopathology, B {1915), 
Vo. 4 The author reports tsugemis as attacking Tsuga heterophylla 

in the Tongass National Forest, Alaska. 

Fomes juuiperinus and its occurrence in British Bast Africa, BJ M. Wake- 
EIELD (Hoy, Bot Gard, Keto, Bui, Misc, Inform,, Vo, 3 (1915), pp, 102-104, ftff* 
1), — ^The author describes two specimens of F, juniperims from Bast Africa, 
which is said to be the worst enemy of cedars growing indigenously on the 
drier slopes at altitudes of 7,000 to 9,000 ft. This organism is said to agree 
with the description of that noted by von Sehrenk (E. S. E., 12, p. 765) as 
attacking red cedar in the United States, 

Telial stage of O^ymnosporangium tuhulatum on Juniperus scopulorum, 
X E. Wexb (Phytopathology, 5 (1915), No, 4. P* As the result of culture 

experiments, the author shows that X bears the telial stage of 

O, tuhuluium, , , 
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Larch mistletoe: Some economic considerations of its injurious ejSects, 
X E. Weie (U. 8, Dept Agr. Bui. S17 {1916), pp. 25, figs. 13). --In this bnUe- 
tin the author gives an acconnt of some of the practical results secured in an 
I’gation of the injurious effects of the larch mistletoe (Ba^oumofskya 
.u/i . , occurring in the Blue Mountain region of Oregon and the vicinity. 

The deterioration of the western larch in some of the open, exposed stands 
is said to he due to this mistletoe, which attacks trees of all ages, from seed- 
lings to the unsuherized parts of mature trees. If the infected trees are not 
entirely suppressed or killed early in life they- are so injured as seldom to 
produce a good grade of timber. Two types of infection are said to occur, one 
by the seed falling on the branches where witches’ brooms develop, and the 
other by the gradual advance of the cortical root system of the mistletoe 
along the branch to the younger tissues. 

For the control of this pest the author recommends inserting a clause in 
all timber-sale contracts requiring the cutting of all larches infected with 
mistletoe, whether merchantable or not. 

Trametes pini in India, E. S. Hole (Indian Forest Ree., 5 (1914), No. 5, pp. 
159'-184, pU. 8). — ^This contains the more important results of a study con- 
tinued since 1911 on T. pint attacking Finns ewceUa. Although this disease was 
first definitely identified in the Punjab in 1904, it is not regarded as of recent 
origin in India, where it is now causing severe loss. 

Infection usually occurs at wounds from wind-blown spores, the spread being 
gx'eatly favored by the practice of lopping, which is prevalent in the Punjab 
hills. Natural root grafting, while very common, is not regarded as a very 
important means of transmission. 

Measures recommended are preventive only, the areas which are seriously 
affected requiring generally complete restocking with resistant trees. Those 
less serionsly diseased are protected by cutting affected trees below the surface 
of the soil, which is then spread deeply over the cut surfaces. Uninfected 
forests require hygienic measures and protective belts on sides adjoining in- 
fected areas. The establishment of mixed in preference to unmixed pine forests, 
where practicable, will reduce the danger of infection. 

A list is given of species attached by T. pini in Europe, America, and Japan, 
also a short bibliography of this disease. 

Degradation of wood by fungi, O. Wehmee {Ber. Dent Gkem. Geselt, 
{1915), No. 2, pp. 1S0‘^1S4; ais. in Jour. Chem. 8oc. ILondonJ, 108 (1915), No. 
630, 1, pp. 197, 198). — In pursuance of previous work (E. S. B., 8S, p. 651), the 
author reports the percentage composition of conifer wood after being subjected 
to the action of Merulius, the results as regards cellulose being still under in- 
vestigation. 

It is stated that free organic acid is absent from rotten wood, the reaction 
observable being attributed to the presence of humus. 

Studied are in progress with M. Sylvester, Coniophora cerehella, and Poly- 
porm vaporarius, which also destroy structural timber. 

ECOHOMIC ZOOLOGT— EKTOHOLOGY* 

An account of the mammals and birds of the lower Colorado Valley, with 
especial reference to the distributional problems presented, X GaiNJsrm 
(Uniin. Cal. Puts., Bool., 12 (1914) ^ No. 4* 51-^294, plB. It, figs. 9).— This 

report is based upon three months’ work in the field, during which 1,272 ^eci- 
mens of mammals, 1,874 of birds, 443 of reptiles and amphibians, etc., were 
collected* 
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tTEe migratory Eabits of rats, witE special reference to the spread of 
plague, E. H. Ckeel {Pub. Eealth 'Bpts. iU, S.], SO {1915), No. 28, pp. 1679-- 
1685, fig. i).-— A study of the spread of rodent plague in New Orleans which 
gave evidence that the dissemination of the Infection was due to rodent trsre^ 
led to the investigation here reported. 

Two series of experiments were conducted, the first with 179 rats {Mus 
norvepicus), the second with 118 rats. After their ears had been marked for 
identification they were released, the first in the central residential section 
of the city and the second in the wholesale provision warehouse district. The 
first rat of the first lot trapped at any considerable distance was taken within 
60 hours at a distance of about one mile from the point of release, having 
“I :9 blocks and crossed a main traveled avenue, 150 ft. in width, the 
‘ . h/ been above ground as there was no subsurface conduit. Within 
nr., ' ^ ‘.s a number of rats were retaken from points four miles distant from 
f! '•' * ' mere they had been released. It is pointed out that the section where 

me second lot was released afforded fairly ample harborage in the way of 
wooden culverts, drains, and similar structures in the streets, as well as a 
large quantity of foodstuifs, such as green vegetables, deposited in the gutters 
and streets each day. As a result only 8 of this lot of 113 made any extensive 
travel, although 40 of the lot of 179 made widespread excursions. 

“The migratory habits of wild animals are well known in a general way, 
the phenomena being influenced by weather conditions, a local shortage in food 
supply* the appearance of an epizootic, or the presence of some natural enemy. 
Self-preservation presumably is the motive. ... In addition to obtaining data 
on rodent migration the experiment furnished an index on the trapping effi- 
ciency of the service force; 103 of the 179 rats in the first series were recap- 
tured during the following month and of the 113 in the second series 60 were 
recaptured in 26 days.” 

Insects and. insecticides, G. P. Gillette and G. M. List (Oolorado ^ta, Bui, 
^10 (1915), pp. 5-55, figs, 41), — ^This is a revision of Bulletin 114, previously 
noted (E. B. B., IS, p. 101). 

The toxic values of the arsenates of lead, H. V. Taetae and H. F. Wilson 
{Jour, Econ. But., 8 (1915), No. 5, pp, 4S1-486), — Gontimiing previous work at 
the Oregon Experiment Station on the two different arsenates of lead present 
in the commercial material (E. S. R,, S3, p. 801), data are presented relating 
to the comparative toxic value of the two compounds, 

“A comparison of the efficiency values shows that the lead hydrtvgen arsenate 
in strengths of 2: 50 was quicker acting than the basic, but the results obtained 
with the latter were satisfactory in that practically the same amount of foliage 
was eaten in both cases. In strengths of 2:100 the difference in action was 
greatly in favor of the lead hydrogen arsenate, but only a slight difference was 
noticed in the amount of foliage destroyed. . , . Further comparison showed 
that the lead hydrogen arsenate 2 : 200 was more efficient than the basic 2 : 100 
and that the lead hydrogen arsenate 2 : 400 was more efficient than the basic 
2 : 200 in the protection of foliage.” 

tXnseet control], F. Shebman, Je. (Buh N, O, Dept Agr,, 86 (1915), No, 6, 
pp, figs, 10), — ^This bulletin, which deals with the San .Tos6 scale and reme- 
dies therefor (pp, 5-26), orchard spraying (pp. 27-50), and orchard protection 
(pp. 51-58), is a revision of a bulletin previously noted (E. S. B., 28, p. 352), 

Some results of the introduction of beneficial insects in the Hawaiian 
Islands, O. H. Swezey (Jmr, Boon. But, S (1915), No, 5, pp, 450-451).— A dis- 
cussion of the results obtained from the introduction of parasites, particularly 
those of leaf rollers, sugar cane leafhpppers, cane borers, and fruit fiy. Mention 
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